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ORGANIZATION  AND  EQUIPMENT  OF  ENGINEER  UN’TS 
DESIGNATED  TO  BE  ATTACHED  TO 
OR  TO  COOPERATE  WITH 
MECHANIZED  CAVALRY 


— 


INTRODUCTION 


^  The  purpose  of  this  payy  Is  to  determine  the  es- 

sentlal  elements  of  organization  and  equipment  of  en¬ 
gineer  units  designated  to  be  attached  to  or  to  cooper¬ 
ate  with  mechanized  cavali*y* 

^4r'W0H^R9W 

"The  mission  of  the  engineers  In  war  is  to  assist 
the  opera tions  of  the  field  forces  by  means  of  engineer¬ 
ing  works”*  (Of)  Since  the  engineer  role  is  one  of  assist¬ 
ance,  it  is  imperative  that  the  problems  of  the  foroe 
as  a  whole  be  understood  before  attempting  to  consider 
a  particular  element  of  that  force*  For  this  reason, 
Section  I  has  been  inserted  to  summarize  the  character- 

V- 

istlcs  and  tactical  employment  of  mechanised  cavalry 


units  v/ith  special  emphasis  or*  the  elements  which  may 

#  • 

affect  the  engineers*  Section  IX  develops  the  type  of 
apolstanoe  which  can  or  should  be  provided,  while 
subsequent  sections  deal  with  the  "how*  of  the  problem. 


J  1(01  This  section  io  considered  necessary  as  a  logical 
'  approach  to  the  assigned  subject  of  organization 

and  equipment*  It  follows  the  directive  of  the 
Chief  of  Staff* 

"Too  often  in  the  past  organization  has  been  at¬ 
tempted  from  the  standpoint  of  equipment  rather 
than  from  the  standpoint  of  missions  aligned", 
(Extract  from  mimeograph*  "General  Principles  to 
Govern  in  Extending  Mechanization  and  Motorization 
Throughout  the  Army",  Chief  of  Staff,  dated  May  1, 
1931*) 
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r  ORGANIZATION  AND  EQUIPMENT  OF  ENGINEER  UNITS 
DESIGNATED  TO  BE  ATTACHED  TO  OR  TO 
COOPERATE  WITH  MECHANIZED  GA7ALKT 


\  By  Captain  Don  G,  Shingler *  Corps  of  Engineers 


Introduction 


m)  »Y 


The  purpose  of  thli  study  is  to  determine  the  essential 
•laments  of  organization  and  equipment  of  engineer  units  desig¬ 
nated  to  be  attached  to  or  to  oooporsts  with  mechanised  oavalsry* 

"The  mission  of  the  engineers  in  wht  Is  to  assist  the  opera- 

* 

tions  of  “^e  field  forces  fey  me  cow  of  engineering  works,*  Since 
* 

the  engineer  role  is  one  of  assistance*  it  is  imperative  that  the 
problems  of  the  force  as  a  whole  be  understood  before  attempting 
to  oonsider  a  particular  element  of  that  force*  For  this  reason* 
Section  X  has  been  Inserted  to  summarise  the  characteristics  and 
tactical  employment  of  mechanised  cavalry  units  with  special 
emphasis  on  the  elements  which  may  affect  the  engineers*  Section 
II  *  develops  the  type  of  assistance  which  oan  or  should  be  provided* 
while  subsequent  sections  deal  with  the  Mhoww  pf  the  problem* 


'  section  is  considered  necessary  as  a  logical  approach 

to  the  assigned  subject  of  organisation  and  equipment.  It  follows 
the  directive  of  the  Chief  of  Staff! 

"Too  often  in  the  past  organization  has  been  attempted 
from  the  standpoint  of  equipment  rather  than  from  the  stand¬ 
point  of  missions  assigned*!/  «y  (ixtraot  from  mimeograph! 
general  FrjnolBles  to .  Govern  1 ' 
Motorization  Throughout  the  Army/t  Chief  of  Staff,  dated 
I  May  IU5I* j .  y 
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SECTION  X 


Q  /'S 


MECHANIZED  CAVALRY 


■  i>.+- ./ 


(,\-f  /•  /  J  (f>  i  « 

,-iN  .  .  h  ■ l  ■  4  /". 


,f  coMposmon.  - 


yr- 


«"TJ 


feJSS' 


the  development  stage,  mechanization  has 


assumed  a  variety  of  forms  in  this  country  as  well  as 
abroad.  The  assigned  subject  of  this  paper  limits 
the  general  subject  to  mechanized  cavalry*  In  order 


to  have  a  more  or  lefts  concrete  unit  to  consider,  it 
will  be  assumed  that  mechanized  cavalry  units  will 
have  the  general  composition  indicated  by  the  Tables 


and  Reference  _Data  used  for  ins  true- 


tlohal  purposes  at  the  Command  and  General  Staff 
School  during  the  school  year  1935-1936, 

<  ■ 

The  baaio  elements  of  the  mechanized  oaualry 


regiment  consist  of s 

\  >  .  ■  ..  .... 

ft)  Oombat-car  units  utilizing  armored  vehicles 
of  the  fast  tank  type,  combining  road  speod, 
cross-country  mobility  with  shook  and  fire~ power,  % 

C *■ 

0  , 

(2)  Armorod-oar  units  oontainijig  wheeled  vehicles 
possessing  great  speed  and  fire^power,  particularly 
suited  for  distant  reconnaissance  missions* 

(5)  Machine-gun  units  of  great  fire-  power,  trans¬ 
ported  in  carriers  combining  oroas-oountry  mobility 
and  limited  protection  for  personnel  and  weapons*  ^2) 

/o.  The  Cavalry  Regiment  (mechanized)  contains  the 
essential  elements  shown  in  the  following  diagram*/  H) 


(1)  RI),  Table  51,  p  46;  T/O,  pp  84  1/8  to  84  7/8  tool. 

C*i  /m,  par  73,  p  71, 

/  / 

y)  Same  as  Cl )  above. 


|Oomhat~-Car 
Squadron 


_ l _ . 

. . . . 

pq  & 

Band 

Hq  Troop 

« 

Serv  Tp 

Med- Chap 
Attached 

$ , 


u 


(j&p  The  Cavalry  Brigade  { ^oh&nla&ftd) »  (Reinforced) 
containe  the  components  indicated  in  the  /allowing 
diagram; 


44>-  f©7  Tame  15  b  p  48, 


V: 


fQ  f  .  . 


c. 


■  n 
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(j^vtfhe  proposed  tactical  employment  of  mechanic ed 

•  s  -r '  ;  • 

cavalry  has  a  decided  bearing  upon  the  mission,  organi¬ 
sation,  and  equipment  of  accompanying  engineers*  Some 
well-defined  premise,  therefore,  must  be  established, 
embracing  the  generally  accepted  tactical  principles 
governing  the  use  of  this  mechanised  arm* 

The  most  reoent  and  concise  treatise  on  this  sub¬ 
ject  appears  in  the  Command  and  General  Staff  School 
publication,  /Tactical  Employment  of  Cavalry  ( tentative ) 

5)*1fP‘  * 


( 1 9 35  >  *T  Part  b ,  0  avalr y  ( He  chani  sed )  .-(5) 

In  avoidance  of  excessive  detail,  a  brief  summary 
of  the  salient  points  appearing  in  the  above rmentioned 
text  is  presented  herewith  in  tabular  form*  The  left 
column  displays  principles  applicable  to  mechanised 
cavalry  operations;  the  right  column  contains  brief 
remarks  to  indicate  possible  engineer  considerations 


which  form  the  basis  for,  subsequent  discussion* 


mates*  SayairP'"^ v  1  Uf) 


0 . 


./ms  /  *■/£.  s 


Engineers '  v 

( 1  )l  Individual  vehicles  and  pia-  High  degree  of  mo- 
toons  may  march  as  fact  as  billty1  required. 

t 

l  35  miles  per  hour. 

\  . 

(2) ;  Days  march  -150  miles  for  Xo-  Limited  time  for  work**5 

-|  gistloal  computation*  Speed;  supply. 

(3) ;  Units  larger  than  regiment 

usually  march  in5  two  or  more 
1  columns, eaoh  a  tactical  unit* 


Engineer  unit(s)  must 


be^ divisible. 


(4)- Typical  march  formation  - 


,  j 


^ee  Plate  X,  following; 


Note  contemplated  uee 
of  engineers. 


(5)  Referred  to  in  footnotes  as  TEC. 

(6)  TEC,  pars  76  to  82  incl. 


<■*  4  — 


A.*-\ 


f  »4>*' C  'ft'? 


r 


••-0  TACTICAL .  mBWpSmf^  -Jj  ^ 

^yThe  propo sed  tactical  employment  of  mechanized 

•.  "  /  **'  •  ’ 

•  cavalry  has  a  decided  bearing  upon  the  mission,  organi¬ 
zation,  and  equipment  of  accompanying  engineers*  Some 
well-defined  premise,  therefore,  must  be  established, 
embracing  the  generally  accepted  tactical  principles 
governing  the  use  of  this  mechanized  arm. 

\ 

The  most  recent  and  concise  treatise  on  this  sub¬ 


ject  appears  in  the  Command  and  General  Staff  School 
publication, j^Taotloal  Employment  of  Cavalry  (Tentative) 
(l935)*^P&rt  B,  Cavalry  (Mechanized) ,  (5)  "-1 


In  avoidance  of  excessive  detail,  a  brief  summary 
of  the  salient  points  appearing  in  the  above-mentioned 
text  is  presented  herewith  in  tabular  form.  The  left 
column  displays  principles  applicable  to  mechanized 
cavalry  operational  the  right  column  contains  brief 
remarks  to  indicate  possible  engineer  considerations 

which  form  -ohe  basis  for  subsequent  discussion. 

- - - - - tsf  lj?J0 

Headings  for  two  columns  on  pp,  4, 6,7, 8  1  C  .  ....  /> 


to  be  repeated  at  top  cf  pageQ 
where  tney  ooour* 


^  fi  0^4  j  J 

he~t<ui£.Lttt  _  .  - T*  .+c' 

y  r6  1  EnKlwcra'  xfl 

i  and  pla-  High  degree  of  rao- 


fast  as 


bility  required. 


’  columns, each  a  tactical  unit. 
(4):-  Typical  march  formation  - 
"See  Plate  I,  following: 


,<*e  for  lo-  Limited  time  for  work.J 
.on.  .Varires*  Speed;  supply. 

>  1  x 

'eglraent  Engineer  unlt(a)  must 
wo  or  more  bey divisible. 


Note  contemplated  use 
of  engineers. 


(5)  Referred  to  in  footnote*'  as  TEC, 
/  (6)  TEC,  pars  78  to  82  inoX. 


4  — 


PLATE  I 

TYPICAL  MARCH  FORMATION 

it: 

Reinforced  Cavalry  Brigade  (Mechanized),  derating 


independently*  Brigade  in  \wo  Volumne*, 

. . . . . . >. . . \\ 


Left  Column 

Right  Column 

Remarks  J 

All  or  part  of 
armorea-nar  Tp, 
Engineer  recon¬ 
naissance  per* 
eonnel. 

All  or  pfirt  of 
armored- car  Tp. 

Engineer  rSoon- 
naieaanoe  per¬ 
sonnel. 

Re  coronal  seance  de¬ 
tachment  or  de¬ 
tachments* 

Distance:  0  to  2  hours  or  more.  A 

CC  Tr  (less  one 
(\  plat)  with  110 
plat  attached 

CC  Tr  (less  one 
plat)  with  MG 
plat  attached. 

Advance  Q-uard 

Engineer  platoons 
may  he  attached  or 
plaoed  at  head  of 
main  body. 

Distance:  3**$  13  minutes. 

Brigade  and  regimental  commanders’  groups  usually  march 

in  this  interval. 

Fwd  Eoh  RHQ  l 

m  Trdess  1  pf 

Mortar  FXat^ 

All  or  part  of 
FA  BnT 

CC  Sqs(less  "Bet) 
Armd  C  Tr  (less 
dets) 

Engr  Tr 
(less  dets) 

Hq  Tp:  R  Eoh 

Med  Dot 

Maint  Plat, 

Serv  Tr 

Fwd  Ech  EHQ  .  v 

»  Tr(leae  t  pW 
Mortar  Plat  l 

All  or  part  of 

FA  Bn* 

CC  Sqs(leBB  det) 
Armd  0  Tr  (less 
dets ) 

Fwd  Ech  Brig  Hq 

Hq  Tp  s  R  Eoh 

Med  Det 

Maint  Plat, 

Serv  Tp 

FA  Bn  CO’  e  party  in* 
one  column.  When 
Bnds  split, neces¬ 
sary  parties  go  with 
each  Fwd .Eoh. 

t 

Either  column 

Distances  o  to,  75  miles* 

Med  Tr  . 

Train  s(Serv  1] 
Trs(  less' 

Maint  Plate)! 
Maint  Tr 

Med  Tr 

TrainatBerv  Trs 
(lose  MainlPlatsQ 
Maint  Tr 

Follow  either  or 
both  columns. 

46)- 1  i  p«rag»a>ph 1  * 


(S  ciiA  y  ^  ' C' 


Mechanized  Cavalry,-  “ 

(5);  Hoad  reconnaissance  should 

it 

\  precede  each  march. 


7 


Engineers-'  '  “(j'/  -A  'l 

Engineer  reconnais¬ 
sance  (?) 


(6) /Security  by  ad vanoe, flank*  Provision  for  engjftku-v 

/  ,  s 

or  rear  guards;  attach  jtfngjv^  contingents  with 
section  or  plat^f  ^available,  security  elements. 

■fiy  ly^YOUACS  (7)  ' 

( 1 )  When  operating  Independently  Defensive  works, 
bivouacs  to  be' suitable  for  Camouflage. 


all-around  defense.^- 

,  /  . .  -T  7.,V 

-reconnaissance)  (8)  -v  ir  m  p  i 

i  /T  ’  £f 

(1)  By  bounds  within  specified 

f 

limits  or  zones. 

(2)  Night  operations  restricted. 

i 

(3)  Air  cooperation  desirable. 


Reconnaissance. 


4)  Reconnoiterlng  detachments  Engtf^reconnaiss&noe  if 

prebode  main  body*  relnf*^  available  with  each 
!  Aa  J?  .  J 

;  sq^br  fp  with  Arn^O^T^fT  detand  perhaps  with 


i>a 

sq^or 


with  Arn 


attached  for  patrols. 
(3)  Armored- Car  Troop  -  zone 
25  mile©  wide  using  3 
-platoons  for  patrols. 

i  J 

\  (6).  Radio  for  communication. 


det  and  perhaps  with 
each  patrol. (9) 

s*\ 

Broad  front  for  engr 


reconnaissance . 


Engineer  radio  { ? ) 


Vehicles  also  used.  ,y  jr  Messenger  service, 


,>ss.t  <■<  " 

vr* 


(l)\Lese  adapted  for  this  role 


1  (2)  Valuable  to  counter  hostile  Defensive  works* 


mechanized  forces. 


Obstacles, 


( IT i  TEC,  par  83 

y 

(8)  TEC,  pars  85  to  87 


(9)  TEC,  par  87  fc. 

(10)  TEC,  pur  88. 


6  *» 


1 )  .Selection  of  terrain  im- 

/  i 

|  /  portart;  use  of  obstacles 

)' 

1  for  own  advantage. 

;  t 

( 2 )  Terrain  reconnaissance  im- 
portant  for  all  agencies. 

(3)  Combined  action  habitual: 

I  i 

I  dismounted  fire- support  of 

I  v 

1  weapons;  mounted  attack;  by 
combat- car  elements. 

( 4) !  Main  attack  usually  an 

envelopment.  ,T  r 

.  ,  ‘  ’  »  I  V 

fiW  f  13  )  ,  '  -v_ 

•r'  - 

/  (1)  Active  defense  most  favor* 

:  able  form. 

(2)  Passive  defense  emphasises 

\ 

obstacles  and  fields  of 
fire.  I,r : 


\ 


.  V 


*-V 


b.  a's^'k:  U§  ) 


v(  1 )  Block  advance  (defensive); 
f  offensive  act ion 'against 

hostile  flanks. 

(2)  Terrain  important. 

-  ’  ,1 
c.J 

( 1 )  Suitable  mission  where 

.» *■' 

terrain  favors  action. 

.  * 

} 

\ (2)1  Object:  reconnaissance 
or  destruction. 


Reconnaissance. 

Good  maps. 

Obstacles, 

Reconnaissance, 

Overcome  obstacle*^  12) 
« 

Assist  in  organlza- 
v 

tion  of  captured  ter¬ 
rain.  (4£)> 


Communications,  (14) 
Eventual  reserve.  (14) 
Prepare  obstacles. (14) 
Fields  of  fire ,(14) 


Defensive  works. 

Communl cations > 
v 

Reconnaissance. 
Reconnai ssance. 

Route  and  terrain 
reconnaissance. 
Reconnaissance* 
Demolition. 


(11)  1  ‘ »  pars  90  to  97 

(12)  TEC,  par  92  g, 

03)  TEC,  pars  98  to  100. 


(14)  TEC,  par  98  £. 

(15)  TEG,  pars  101-102. 

(16)  TEC,  par  104, 


lec  haniz  e< 


Emineer 


<? 


J.  (pS|!SIfSS  AGAINST  MECHANIZATION  (17) 

i.  ** 

(1)  Natural  or  artificial  ob-  Information  needed. 

i  1 

staolas  prevent  or  limit  Coordinate  technical 


operations, 


and  tactical, 


,(2)  Defended  obstacles  most  Defense  by  oavalry  or 


I  effective, 

< 3 ) J  Obstacles  overcome  by: 
removal,  de touring,  or^ 


engineer  personnel? 
Value  of  obstacle  de¬ 
pends  upon  ultimate 
delay  it  causes. 


bridging  (crossing).  delay  it  c 

i(l)  Units  of  all  arms  and  ser-  Weapons, 

1  vices  equipped  and^  trained  Armor* 


to  defend  themselves. 


Training* 


^(2);  Trains  require  anti-tank  Armament  of  service 


i  guns. 


vehicles. 


* 

{ 3 )  At  a  halt,  security  forces  Location,  construction*  * 

1  t 

•  establish  road  blocks.  Supply  of  materials. 
(45/ Active  reconnaissance  by  Reconnaissance, 
air  aiv*  mechanised1  agen-  Liaison  with  air 


cies  a  prerequisite. 


service. 


(17)  TEC,  pars  1<&  to  111  (inol). 
( IS)  TEC,  par  111 
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SECTION  II  I 

ENGINEER  FUNCTIONS 
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,  5 .  general  considerations , -  -  / 

.... ^Engineer  troops  are  essentially  organizations  of 
skilled  labor  designed  to  increase  the  combat  capacity 
of  other  arms  through  the  execution  of  works  facilita¬ 
ting  their  movement,  increasing  their  defensive  powers, 
and  providing  fcr  their  shelter  and  water  supply”*  (1) 

J>*  The  Engineer  Field  Manual  (Volume  I)  summarizes 
the  functions  of  engineers  in  the  theater  of  ooerations 
thus: 


/ 


”t  1)  All  work  of  construction  and.  the  repair  and 
maintenance  of  all  structures  of  every  character, 
fexcept  such  as  are  specifically  assigned  to  other 
services* 


tt(  2 )  Military  mining, demolitions, and  protective 
measures  against  enemy  mines* 


tt(3)  The  operation  of  railways, portable  and  fixed 
electric  light  and  power  systems,  water  supply  sys¬ 
tems,  and  all  other  utilities  of  general  aervioe, 
except  such  as  are  specifically  assigned  to  other 
services* 

”(4)  The  execution  of  surveying  and  mapping, in¬ 
cluding  the  production  and  distribution  of  maps* 


"(5)  The  procurement,  storage,  and  issue  of  all 
.  materials  for  construction  work,  for  tue  organiza- 
!  tion  of  defensive  systems,  and  for  all  other  opera¬ 
tions  assigned  to  the  engineer  arm,  including  all 
1  plant,  tools,  and  appliances  for  such  work. 


”  The  most  important  function  of  the  engineer 
’  arm  is  the  maintenance,  Improvement,  and  construe- 
^  *  tion  of  routes  of  communication  and  movement.  This 
\  is  a  continuous  operation  and  employs  the  major 
y  portion  of  the  engineer  personnel^. *  (2) 

■v* 

To  the  above  list  may  be  added  two  other  func- 
,  tions  which  an  engineer  contingent  must  consider: 


camouflage 


and  combat 


( 


* 


(  l)  PP7,  par  96,  p  20. 

(2)  EFM,  Vol  X , Sect  I, par  2j  Of,  P3R,  par  96,  p  20. 

(3  ffiPK,  Vol  XX,  Sect  II,  par  4  j  I  t  1  Ensre,  Oil  XV, par  60 

(4)  Til'  ENGRS,  Ch  VIII, par  9i  TEC, par  98  £. 
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,  .  &•  The  organization*  equipment,  and  technique  of 

engineer  components,  designed  to  perform  the  functions 
listed,  and  generally  applicable  to  non- mechanized 
operations,  is  fully  described  in  current  official 
publications.  The  general  subject  requires  no  further 
elaboration  in  connection  with  the  present  study. 

The  Blgnlficanoe  of  the  functions  Rioted  In  swb- 

/  /'  /  / 

paragraph  and  abpve,  as  specifically  applied  to 

/ 

mechanised  cavalry,  will  be  discussed  successively  in 

/  /  i  ;i 

the  paragraphs  which  follow.  In  tfhie  connection,  at- 

/  /  /  / 

Mention  is  invited  to  the  engineer  considerations 

/  /  /  ■  / 

noted  in  the  summary  presented  in  paragraph  4, 

(W-  . . 

6;  CONSTRUCTION,---; 

V  J 


. Hl^Slnoe  mobility  is  the  essential  characteris¬ 
tic  of  mechanized  cavalry,  it  is  safe  to  assume  that 
during  active  operations  the  construction  and  repair 
of  permanent  or  semi- permanent  installations  will 
rarely  be  necessary*  In  situations  where  time  per¬ 
mits  such  work,  time  and  circumstances  should  also 
permit  the  assignment  of  appropriate  engineer  units 
from  higher  echelons  for  the  accomplishment  of  the 


tasks .X5j\  As  in  the  case  of  the  combat  regiment  and 


the  engineer  squadron,  construction  work  appropriate 
for  mechanized  engineers  will  be  limited  to  minor 
tasks  requiring  a  short  time  and  but  few  pioneer  tools 


A  (• 

i  ''-  Vi  -y  i  4 

DEMOLITION  AND  bBSTACLES.  -  ; 

/  ‘ . . -  - 

noe  all  mechanized  forces  are  sensitive  to 


terrain,  and  because  of  their  1' mi tad  defensive  power, 
the  creation  of  obstacles  to  impede  the  enemy’s  forces 
and  the  removal  of  obstacles  to  assist  our  own,  become 


(5)  BUSTIS,  par  12 


) 

major  problems",  06)  The  Importance  of  this  class  of 
engineer  work  has  been  repeatedly  stressed  by  mili¬ 
tary  writers  since  the  problems  of  mechanisation 
came  up  for  close  study*  (7K  The  use  of  obstacles 

is  not  limited  to  purely  defensive  operations*  As 

\the  l.ori  "Tactical  Employment’’  , 

show  a  in /paragraph  JjF7  obstacles  are  an  important  con¬ 
sideration  in  most  phases  of  mechanised  cavalry  opera- 
tions*(8)p  'The  general  subject  of  demolitions  is  close¬ 
ly  allied  with  that  of  obstacles,  and  no  purpose  is  ap¬ 
parent  In  undertaking  an  academic  distinction*  However, 
extensive  demolition  projects  may  become  necessary  or 
desirable  in  connection  with  raids  against  sensitive 
points  in  hostile  rear  or  flank  areas. (9)  \ 

/IS*  A  great  variety  of  installations  have  been 

/'f 

proposed  to  limit  or  delay  the  advance  of  mechanized 
vehicles,  (40) /a  complete  description  of  these  involve 
questions  of  technique  beyond  the  scope  of  this  paper* 
The  Engineer  Field  Manual*  Volume  II,  Part  Two,  de¬ 
scribes  certain  standardized  forms  of  obstacles  and 
demolition  measures.  In  general,  these  fall  into 
three  classes t  first,  those  providing  craters,  ditches, 
or  tank  traps  to  interrupt  avenues  of  approach;  se¬ 
cond,  obstacles  created  from  felled  trees,  barbed  wire, 
cables,  posts,  or  combinations  thereof;  and  third,  anti¬ 
tank  mines.  To  the  commander  of  aft  engineer  unit,  the 
above  installations  Indicate  the  ne'ed  for  the  following 


(6)  EUSTIS,  par  12  a* 

(7)  EUSTIS,  par  12  a;  MFB,  par  6; ...  BONSTBBL,  p  20; 

ROBINSON,  p  17;  RILEY,  p  9;  RGMW,  Vol  IX, No 
3437,1929-1 930, p  164;  GMA;  FULLER,  p  253; 
FSR  III,pp  103-4;  3EFM,  Vol  I,  par  186  £. 

(8)  Seo  paragraph  4, 

(9/  See  paragraph  4  I,  and  TEG  par  104, 

(10)  FITZPATRICK,  pp  322-323;  MFB,  par  6;  T  a  T  ENCRS 
Oh  IV,  Sect  IV;  MARTEL,  pp  175-176. 
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materials  and  equipment: 

( t )  1  Relatively  large  quantities  of  explosives 
!-■  ■■  ’•*<'  with  necessary  demolition  equipment, 

{ 2)  Power  equipment  capable  of  making  rapid  ex- 
oavatione ;  air  drills;  oranes,  eto*^ 

(3)  Anti-tank  mines  of  a  design  convenient  for 
/  transporting  as  well  as  layi*igfjL>i)  v 

'Y'  '•  ^ 

(4)  A  supply  of  barbed  wire,  steel  cables, and 

,  (  accessories* 

(5)  Ohemical  mines  (if  authorized)* 

(6)  Sufficient  demolition  personnel* 

(7)  Suitable  transportation  for  personnel  and 

,  .(  materials. 

y  jf*  Counter  measures  against  hostile  Installations 
involve  tasks  extremely  variable  in  nature  and  diffi¬ 
cult  to  anticipate.  Road  craters,  road  blocks,  mines, 
and  demolitions  may  block  routes  of  comrauni cation.  Ex¬ 
tensive  belts  of  anti/tank  mines,  gassed  areas,  and 

e 

traps  may  limit  or  prevent  the  operation  of  mechanized 
vehicles  within  or  across  a  zone*  In  such  cases  the 
engineers  should  be  able  to  obtain  timely  information 
of  the  extent  and  nature  of  enemy  works,  then  furnish 
a  quick  and  accurate  estimate  of  the  time  required  to 
remove  or  detour  such  obstructions,  in  or&e**  that  the 
oavalry  commander  may  be  able  ** o  make  a  prompt  deci¬ 
sion  as  to  future  action.  ( 12 K  Technical  and  tactical 

y 

aspects  may  thus  be  in ter- dependent,  and  inoreasingly 
ao  if  the  obstruction .-i  be  covered  by  hostile  fire, 03} 
The  essential  engineer  requirements  to  oounter  / 


(11)  FULLER, p  258;  FSR  XXI,  p  104;  EIMANNSBEROER, 

Oh  VII j  MARTEL,  p  172. 

(12)  EUSTIS,  par  12  £;  BONSTSEL,  p  20. 

(13)  EUSTlS,  par  12 


12 


hostile  worlcB  can  be  summarized  thus: 

(1)  Timely  information  (reconnaissance) % 

(2)  Qualified  personnel* 

(3)  Rapid  means  of  communication  between  engi- 
/nears,  reconnaissance  personnel,  and  taotl- 
\  cal  commanders# 

(4)  Equipment  and  personnel  capable  of  prompt 
...  f  and  rapid  action  at  the  desired  points* 


.6,  iraiLITIKS.—  ' 

•,v-  ^  ^  ...  . 

'  #  ^^Railway  operations  will  doubtless  be  important 


P 


in  the  supply  of  mechanized  cavalry  units*  However, 
unless  the  engineer  units  assigned  to  such  a  force  be 
made  disproportionately  large,  the  maintenance  and 
operation  of  rail  facilities  will  have  to  fall  on  the 
engineers  of  higher  echelons* 

Electric  light  and  water  supply  systems  oper- 


*.  . 

ated  by  organic  engineer  personnel  are  provided  in 
units  down  to  the  division*  With  the  mechanized  cav¬ 
alry  units,  it  seems  reasonable  to  relieve  the  engin¬ 
eers  from  the  responsibility  of  illuminating  the  unit 
headquarters*  The  electrical  system  of  modern  vehicles 
provides  a  source  of  power  which  can  be  made  available 
for  essential  command  and  administrative  agencies  which 
require  illumination  in  or  adjacent  to  their  respective 
vehicles*  Supervision  over  the  operation  of  existing 
commercial  facilities  may  still  come  under  the  techni¬ 
cal  control  of  the  unit  engineer  without  materially  af¬ 
fecting  the  organization  or  equipment  of  the  engineer 
unit* 


(14)  FSR  III,  p  120*  MPBj  par  6;  STAMPS, 
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tJ/S*  Water  supply  for  mechanized  oavalry  la  a  per- 

<?  * 

tinent  engineer  funotion^U^J^;  but  promisee  to  be  less 
diffioult  than  for  infantry  or  horse- oavalry  units. 
Mobile  missions  will  afford  opportunities  to  refill 
vehlole  and  individual  water  containers  from  existing 
facilities.  The  quantity  of  water  required  will  be 
relatively  small  due  to  the  absence  of  animals  and  the 
negligible  amount  required  for  such  vehicles  as  have 
water-cooled  motors*  Mechanized  cavalry  units  possess 
a  variety  of  fast-moving  vehicles  capable  of  trans¬ 
porting  small  containers  of  water  sufficient  for  drink¬ 
ing  purposes  and  mess  requirements,  in  case  water  sup¬ 
ply  points  are  scarce* 

Considering  the  above  points,  and  in  order  to 
have  a  basis  for  the  study  of  engineer  organization 
and  equipment,  the  following  assumptions  will  be  made? 

(1)  No  special  electric  lighting  equipment  will 
be  required. 

(2)  A  small,  portable,  gasoline-driven  water 
pump  will  be  carried  for  the  dual  purpose  of  providing 
a  water  supply  point  if  required,  and  for  such  engineer 
work  as  may  demand  such  equipment. 

(3)  The  engineers  can  improvise  and  mark  suit¬ 
able  water  supply  points  near  bivouacs,  making  full 
use  of  local  sources, 

(4)  The  unit  engineer  will  have  personnel  quali¬ 
fied  to  supervise  the  operation  of  existing  commercial 
facilities  in  small  towns  and  villages  in  case  mili¬ 
tary  control  is  necessary. 


IH)  F m  III,  p  t28;  KPB,  par  6;  STAMPS. 
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9.  RECONNAISSANCE  ' 

r . :::o . K 

great  importance  of  reconnai seance  in 

general  and  engineer  reconnaissance  in  particular  Is 

ith©  V°n  nTaotioftl  Employment 

most  obvious  in  the  remarks  noted  irv' paragraph^ .  In 
principle,  it  differs  little  from  the  essentials  appli-  _t  ; 

.#  v 

cable  to  a  less  mobile  force.  The  Bubjeot  is  covered 
in  detail  in  current  publications.  (  I6)k  However,  the 

ft 

need  for  speed  increases,  both  in  collecting  the  in¬ 
formation,  and  in  passing  it  on  to  the  agenoies  imme¬ 
diately  concerned.  Moreover,  the  area  to  be  recon- 
noitered  may  be  both  broad  (  V7>  and  deep,  (18  As 
was  previously  stated,  engineer  reconnaissance  may 
have  a  decided  effect  on  tactical  plans  ft 9 J-r5 and 
hence  should  be  carefully  correlated  with  tactical 
reconnaissance,  Air  reconnaissance  should  prove  of 
great  value,  especially  if  it  wox*ks  in  close  coopex*a- 

tlon  with  ground  agencies,  (-80 k 

& 

-^  5',  What  specific  information  must  engineer  re- 
connaissanoe  secure,  which  cannot  be  obtained  by  the 
mechanised  cavalry  agencies  specially  trained  and  eq¬ 
uipped  for  reconnaissance  missions?  In  addition  to 
purely  tactical  information,  cavalry  personnel  can  be 
expected  to  check  the  routes  followed,  noting  obvious 
defects  in  existing  route  maps;  note  the  location  and 
general  nature  of  natural  or  artificial  obstacles  en¬ 
countered;  determine  oolnts  favorable  for  the  creation 
of  obstacles;  make  a  reasonable  estimate  of  the  suita- 


(16) 

TR  445-105; 

T  &  T 

ENORS 

,  Oh 

II. 

(17) 

TEC, 

par  87 

(18) 

TEC, 

par  78 

3. 

(19) 

Par  7  above. 

(20)' 

EUSTIS,  par 

19  £! 

EFM, 

Vol 

I,  par  186  <J. 

*> 
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bility  of  routes  or  areas  for  the  operation  of  mecha¬ 
nized  foroee;  explore  dStoui's  and  alternate  routes; 
and,  as  a  result  of  training  and  practical  experience,, 
estimate  the  capability  of  bridges  and  culverts  to 
withstand  cavalry  loads*  In  general,  then,  cavalry 
personnel  can  readily  determine  favorable  as  con¬ 
trasted  with  unfavorable  elements*  Cavalry  person¬ 
nel,  unless  speoially  trained  and  equipped,  cannot  be 
expected  to  locate  and  estimate  local  supplies  of  con- 

9 

struction  plant,  materials,  or  explosives;  minor  re¬ 
pairs  required  on  roads  and  bridges;  the  time,  labor, 
and  equipment  needed  to  remove  obstacles,  repair  ex¬ 
isting  roads,  bridges,  or  culverts,  or  to  cor.struot 
new  crossings.  In  other  words,  the  cavalry  units 
may  be  expected  to  rely  on  engineer  personnel  to  de- 
termine  the  practical  feasablllty/  in  time,,  men,  and 
material,  of  remedial  action,  when  adverse  conditions 
are  encountered* 

The  above  considerations  are  applicable,  in 
general,  to  distant  or  route  reconnaissance,  the  close- 
in  reconnaissance  of  advance,  rear,  or  flank  guards, 
as  well  as  special  missions  incident  to  a  contemplated 
tactical  maneuver.  It  is  pertinent  to  note  at  this 
point  that  oavalry  vehicles  are  provided  with  a  full 
complement  of  men;  each  individual  has  a  specific  and 
important  task  assigned.  There  is  no  spaoe  within 
cavalry  reconnaissance  vehicles  for  engineer  person¬ 
nel.- { 21)  >•, 

f. 

dv  A  better  understanding  of  this  vital  recon¬ 
naissance  protkem  oan  be  obtained  by  a  more  detailed 


(21)  T/O,  Table  414P,  p  84  5/8. 
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study  of  an  example.  Consider  the  action  of  the  most 
advanced  element  of  the  left  column  of  the  brigade 
march  formation  shown  In  Plate  I  5) .  ^Assume 

that  an  armored  ^car  troop,  with  an  appropriate  en¬ 
gineer  detachment,  is  designated  as  Reconnaissance 
Detachment  No(  2,  and  ordered  to  precede  the  advance 
guard,  initially,  by  two  hours.  Adequate  instruc¬ 
tions  have  been  issued  as  to  the  tactical  situation, 
zone  of  action,  rate  of  advance  or  phase  lines,  mis¬ 
sion,  and  means  for  lateral  coordination.  The  troop 
commander  may  elect  to  send  out  three  patrols  of  one 
platoon  each,  distributed  in  width  to  cover  the  as¬ 
signed  zone,  while  he  follows  his  line  of  patrols 
with  the  fourth  platoon  in  reserve. 

So  long  as  the  patrols  encounter  no  unfavorable 
conditions,  little  need  exists  for  engineer  assist¬ 
ance,  When  a  questionable  situation  arises,  the  in¬ 
formation  will  be  made  known  to  the  troop  commander 
by  radio  or  messenger.  At  this  time  an  engineer  de¬ 
tail  should  be  available  to  make  a  technical  report 
without  delay.  The  results  of  this  report  may  be  of 
immediate  concern  to  the  troop  commander,  his  column 
commander,  the  brigade  commander,  or  unit  engineer. 
For  the  moment,  one  engineer  vehicle  dispatched  to 
the  reported  locality  will  suffice  for  the  required 
inspection  and  report  *  Other  missions  can  be  accom¬ 
plished  in  succession.  When  a  broad  zone  of  demoli¬ 
tion  appears  to  cover  the  entire  front,  a  report  of 
its  character  and  extent  can  be  quickly  made.  The 
condition  of  the  principle  routes  can  be  determined 
as  first  priority  and  technical  recommendations  sub¬ 
mitted  without  delay.  Further^  and  more  detailed 
reconnaissance/  must  be  made  by  cavalry  and  engineer 


elements  which  follow, 

Granted  that  more  than  one  engineer  vehicle  would 
be  desirable  with  each  armored* oar  troop,  there  is  a 
practical  limit  to  the  number  of  non-organlc  vehicles 
which  can  operate  with  the  cavalry  troop  without  ad¬ 
versely  affecting  its  tactical  employment.  If  one 
engineer  vehicle  were  provided  for  each  armored5* car 
platoon,  there  would  have  to  be  an  engineer  vehicle 
for  eachf^  cavalry  cars.  Under  the  circumstances,  it 
would  seem  that  a  single  engineer  vehicle  can  accom¬ 
plish  the  essential  engineer  duties  required  in  con¬ 
nection  with  more  or  less  rapid  reconnaissance  which 
would  be  expected  of  an  armored-ear  troop  under  nor¬ 
mal  conditions, 

-••©•.  Behind  the  cavalry  reconnaissance  elements 

-r'\  mentioned 

y.)  just?  the  advance  suard(s)  follow(s)  with  reconnaia- 

& 

sane©  as  a  partial  mission.  If  an  engineer  platoon 
be  attached  as  suggested  in  Plate  I,  there  will  be 
need  of  reconnaissance  not  unlike  that  performed  by 
the  more  advanced  elements,  but  probably  more  re¬ 
stricted  in  latitude,  but  more  detailed  in  character. 
The  engineer  platoon  must  be  equipped  to  provide  its 
own  reconnaissance  vehicles,  at  least  one  of  which 
should  be  capable  of  defending  itself  against  am¬ 
bush  by  hostile  elements. 

ft  The  use  of  armored  cars  for  certain  types  of 
engineer  reconnaissance  seems  necessary.  If  a  cavalry 
regiment  requires  an  armored-oar  unit  for  reconnais¬ 
sance  purposes,  rather  than  motorcycles* or  trucks, 
there  must  be  distinct  need  for  the  more  elaborate 
vehicles.  If  the  proposed  use  of  cavalry  reoonnaist* 
aanoe  elements  is  such  as  to  require  the  protection. 
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fire-power,  *nd  mobility  of  armored  oars,  then  any 
vehicle  intended  to  accompany  and  cooperate  with  the 
cavalry  armored  cars  must  possess  similar  character¬ 
istics  or  else  beoome  a  liability.  For  this  reason 
engineer  armored  cars  have  been  considered  as  appro¬ 
priate  for  use  with  cavalry  armored-car  elements.  If 
and  when  the  cavalry  reconnaissance  vehicles  are  radi¬ 
cally  altered  in  characteristics  the  engineer  vehicles 
should  be  made  to  conform. 

In  addition  to  the  special  reconnaissance  vehicles 
Just  considered*  there  will  always  be  need  in  an  engi¬ 
neer  unit  for  light,  unariaored  vehicles  for  use  on 
technical  missions  close  to  or  behind  friendly  troops. 

to, 

#T..- a. ^Adequate  maps  should  be  provided  a  mechanised 

if 

force.  In  this  discussion  the  word  map  will  be 

assumed  to ^Include  both  the  standard  sheets  prepared 
in  advance  of  operations,  and  the  sketches,  overlays, 
overprints,  and  graphical  reports  prepared  during  a 
campaign.  The  two  classes  will  be  considered  in  turn. 

b*  The  compilation  and  reproduction  of  multi¬ 
colored.  and  detailed  military  maps  requires  highly 
trained  technicians  and  special  equipment.  Buch 
work  is  obviously  beyond  the  capabilities  of  a  rela¬ 
tively  small  engineer  unit  such  as  might  be  assigned 
duties  with,, the  mechanized  cavalry.  It  is  the  fune- 
tion  of  'G.H.Ql  to  make  available,  at  the  beginning  of 
an  operation,  appropriate  maps  in  adequate  quantities. 
Distribution  is  effected  through  unit  engineers.  (23)  , 


(22)  MFB,  par  6. 

(23)  T  &  T  mm S,  Oh  IV,  par  44  c. 


%l 

WMI' 

Commercial  Iroad  maps  are  ‘becoming  more  numerous  and 

■— J  ^Geological  Sur- 

complete  and  possess  some  military  value. (24).  U.b.^MK  VXeY 
maps  were  found  satisfactory  by  the  mechanized  force 
at  Fort  Eustis , ( 95 ) 

// 

i 

c;  Assuming  that  a  reasonable  Bupply  of  maps  are 
made  available  to  a  mechanized  force,  there  remains 
the  important  taslc  of  verifying  or  revising  the  data 
shown,  and  supplementing  them  with  the  latest  avail¬ 
able  information  of  friendly  or  hostile  installations, 
as  well  as  showing  the  suitability  of  terrain  for 

mocuanized  operations.  {&€)<>.  An  engineer  unit  should 

c.y 

be  able  to  collect,  interpret,  and  disseminate  such 
information  promptly  to  the  mechanized  command  either 
in  the  form  of  overprints,  overlays,  sketches,  air¬ 
plane  photographs,  or  bulletins. (&Th 

,-t -u  (ENGINEER  SUPPLY,"  - 

V  , 

■%*yk  mechanized  cavalry  unit  will  look  to  its 

?  * 

engineer  contingent  for  the  supply  of  equipment  and 
materials  normally  furnished  through  engineer  chan¬ 
nels,  Since  the  cavalry  unit  will  attempt  to  carry 
a  reserve  to  enable  it  to  operate  for  a  prescribed 

period  without  replenishment, ( 28b  provision  should 

a 

be  made  to  maintain  essential  engineer  supply  on  the 
same  basis.  Unfortunately,  construction  materials 
are  heavy  and  bulky,  so  that  they  cannot  be  carried 


(24)  Report  of  General  Holbrook  reported  in  the 

Army- Navy  Journal,  Aug  31*  1933 *  P  1151# 

(25)  EUSTIB,  oar  19  d* 

(26)  TROWLAND,  p  80;">ULLER,p  20;  EFM,Vol  I, par  186  d, 

(27)  EUStflS,  par  19  cL 

(28)  RD,  Table  51*  note. 
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in  large  quantities  as  a  normal  load.  Reconnaissance 
is  necessary  in  order  to  locate  available  local  re¬ 
sources,  and  the  needs  for  future  operations.  Requi¬ 
sitions  on  rear  a  stab  li  aliments  must  be  submitted  early 
to  insure  delivery  at  the  time  and  place  required. 

Bridge  timber,  explosives  and  mines,  wire,  cables,  and 
road  block  materials  may  prove  more  necessary  to  mecha¬ 
nised  units  than  the  familiar  sand  bags  and  barbed  wire 
to  the  Infantry  elements. 

* 

]>.  The  organic  engineer  units  of  the  infantry  and 
cavalry  divisions  transport  a  supply  of  engineer  en¬ 
trenching  tools  for  the  use  of  the  combat  elements. 

This  arrangement  lightens  the  load  of  the  foot  and 
animal  elements,  and  makes  available  the  entire  stock 
of  tools  to  the  particular  units  requiring  them  in  a 
given  situation.  In  a  mechanized  cavalry  brigade,  a 

\  T)  ^  1  ts 

different  condition The  use  of  trenches,  em¬ 
placements,  or  defensive  works  will  be  exceptional  and 
probably  limited  to  the  machine-gun  units  or  rear  ele¬ 
ments.  Then;too,  the  mobility  of  the  combat  unit  will 
not  be  appreciably  affected  by  the  bulk  or  weight  of 
the  few  tools  required  by  the  personnel  of  each  vehicle. 
Even  if  the  tools  were  pooled  and  transported  on  en¬ 
gineer  vehicles  the  distribution  to  the  several  combat 
elements  might  prove  time-consuming  and  difficult.  For 
these  reasons,  it  seems  logical  that  cavalry  vehicles 
should  be  provided  with  essential  engineer  tools  as 
standard  equipment,  available  for  assisting  the  ve¬ 
hicles  over  minor  obstacles,  improvising  road  blocks, 
or  providing  protective  works  for  personnel  or  weapons 
when  on  the  ground.  Engineer  transportation  will  thus 
be  relieved  of  a  considerable  load. 
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1 2 / MAINTENANCE  OF  ROUTES  OF  COMMUNICATION* — * 

■  ^  . J 

g‘.sv?he  maintenance  of  routes  of  communication 
promt  boo  to  be  a  most  important  a*  well  as  difficult 
task.  From  the  engineer  standpoint,  the  difficulty 
arises  from  a  combination  of  circumstances:  the 
great  weight  and  number  of  vehicles  involved,  the 
rapid  rate  of  advance,  probable  enemy  counter-mea¬ 
sures,  the  extensive  road  net,  the  limited  person¬ 
nel  available  for  maintenance  and  repair,  and  the 
vital  Importance  of  time, 

fe*  Excluding  for  the  moment  any  consideration 
of  bridges,  it  is  apparent  that  no  attempt  can  be 
made  by  a  relatively  small  engineer  component  to 
maintain  ro&ds  in  the  sense  the  term  Is  used  in  ci¬ 
vilian  practice  or  even  in  the  areas  of  less  mobile 
military  forces.  The  aim  will  be  to  get  the  force 
forward  with  the  least  delay  by  work  of  a  pioneer 
rather  than  an  engineering  nature.  t29)^>  It  will  ln~ 
volve  such  tasks  as  repairing  culvorts,  removing 
road  blooks  or  mines,  marking  routes,  and  strength¬ 
ening  bridges,  Tim©  will  be  conserved  by  early  and 

•  * 

thorough  reconnaissance,  followed  by  the  quick  dis¬ 
patch  of  personnel  and  equipment  to  perform  eascmtl&l 
work*  Machine  tools  and  labor-saving  devices  will 
facilitate  operations.  The  marking  and  clearing  of 
landing  fields  may  require  the  occasional  assignment 
of  engineer  personnel,  (30)'- 

Jf.  The  repair  or  construction  of  bridges  presents 
a  serious  problem.  What  an  engineer  unit  can  accora* 


(29)  EUSTX5,  par  12  e. 

(30)  MFB,  par  6. 


-  22  - 


pllsh  will  prove  far  short  of  what  the  engineer  de¬ 
sires  and  what  the  cavalry  commander  may  expect* 
Bridging  operations  will  be  limited  by  time,  mater¬ 
ial,  and  personnel. 

g.  As  an  approach  to  the  'subject  consider  the 
question  of  load  capacity.  The  War  Department  has 
fixed  15  tons  gross  eb  the  maximum  allowable  weight 
for  a  fully  loaded  vehicle  designated  to  aooompany 
an  army  for  movement  by  highway,  and  seven  and  one- 
half  tons  gross  as  the  maximum  for  vehicles  to  ao¬ 
oompany  an  infantry  or  cavalry  division  in  the, 
field,  (31  )*',  Since  a  mechanized  cavalry  unit  may  be 

^  V*** .  , 

expected  to  be  a'a-.H.Q.  unit  or  Army  organization, 

(32) future  development  may  result  in  vehicles  ap- 

tr' 

preaching  15  tons  in  weight,  although  existing  mo¬ 
dels  of  combat  vehicles,  such  as  the  cavalry  modifi¬ 
cation  of  the  T-2  tank,  tend  to  limit  gross  weights 
to  seven  or  eight  tons.  (33) 

Ponton  equipment  of  appropriate  load  oapa- 
city  for  seven  and  one-half  ton  vehicles  already  ex¬ 
ists  In  the  form  of  Light  Ponton  Companies  assigned 
to  field  armies,  and  adapted  for  motor  traction.  (34) 

t'*-* 

This  equipment  is  considered  suitable  for  use  with 
large  aiechanlzed  forces  only.  (3f  )  One  company  con- 

.j 

<r,-' 

tains  36  pontons  and  the  necessary  equipment  to  con¬ 
struct  688  feet  of  seven  and  one-half  ton  bridge. ( 35 ^ 
It  may  be  presumed  that  the  necessary  amount  of  this'- 


(3D  0.0.  9. 

( 32 )  TEC ,  par  72  c . 

(33)  RD,  Table  49. 

(?4)  T  oc  T  ENOFS,  Ch  IV,  par  16  Oh  VIII,  Table  II. 
(35)  EFM,  Vol  I,  Table  XII. 


equipage,  together  with  additional  personnel  for 
its  construct ion,  would  he  made  available  to  the  me¬ 
chanized  cavalry  commander  when  circumstances  war¬ 
ranted,  and  when  time  and  space  factors  permitted. 

On  the  other  hand,  to  include  any  considerable  por¬ 
tion  of  the  equlp^age  as  organic  equipment  of  a 
small  mechanized  unit,  designed  for  great  mobility, 
seems  unjustified* 

jK  Studies  are  being  conducted  by  the  Engineer 
Board  of  folding  pontons  of  light  construction,  as 

well  as  various  forms  of  rubber  equipage*  ( The 

^  c'J 

development  of  some  form  of  light,  mobile  equipment 
capable  of  carrying  mechanized  cavalry  loads  appears 
highly  desirable  and  would  offer  the  mechanized  en¬ 
gineers  a  valuable  tool  w?  m  bridging  or  ferrying 
* 

operations  are  anticipated.  A  small  unit  of  such 
equipment  would  furnish  a  fairly  rapid  means  of 
bridging  relatively  narrow  streams,  and  collild  also 

for 

be  used/vf errying  operations  on  wider  bodies  of  water. 
However,  until  an  approved  design  is  available  for 
consideration,  it  appears  inadvisable  to  specify  ex¬ 
actly  what,  if  any,  ponton  equipage  is  to  form  part 
of  the  organizational  equipment  of  mechanized  engi¬ 
neer  units. 

Fixed  bridges  must  be  considered  both  in  the 
light  of  what  the  tactical  commander  may  desire  and 
what  the  engineer  is  able  to  furnish  under  probable 
operating  conditions.  Many  views  have  been  expressed 
concerning  the  bridging  requirements  of  mechanized 
units.  Certain  foreign  writers  have  suggested  that 
engineers  furnish  bridging  tanks  (37). perhaps  de- 


(36)  EBft,  1934,  pp  14-16. 

(37)  KIMANNSBERGER,  Ch  VII;  FSR  III,  pp  103-104. 
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signed  to  permit  the  bridge  to  be  launched  from 
within  the  tank,  (.381'^  There  appears  to  be  substan¬ 
tial  agreement  only  In  the  fact  that  some  form  of 
quiok  and  portable  bridging  expedient  is  neces- 
sa  ry.(39)'y 

I* 

Prior  to  operations  in  a  particular  area,  a 
map  study  or  airplane  reconnaissance  should  disclose 
the  existence  and  general  character  of  major  streams 
or  obstacles  which  may  have  to  be  negotiated  in  car¬ 
rying  out  a  definite  tactical  ml  salon.  Anticipatory 
planning  will  thus  enable  the  engineer  to  make  pro¬ 
vision  for  the  forwarding  of  adequate  ponton  equipage, 
portable  bridge  units,  or  materials  for  standard  types 
of  bridges,  and  if  necessary,  additional  engineer 
work  units  for  construction. 

Minor  obstacles  will  be  encountered  which  can¬ 
not  be  anticipated  from  a  general  reconnaissance.  Such 
obstacles  may  take  the  form  of  skilfully  placed  road 
craters,  comparatively  narrow  draining  lines  with 
steep  banks,  or  small  streams  which  cannot  be  forded 
due  to  the  condition  of  the  bottom.  Mechanised  opera¬ 
tions  will  not  be  restricted  to  improved  roads  but 
will,  on  occasion,  involve  cross-country  movement  - 
at  least  by  combat  elements,  Minor  obstacles  may 
have  to  be  crossed  at  points  not  on  the  road  net. 

This  is  the  type  of  bridging  operations  which  the 
mechanized  unit  must  be  prepared  to  meet.  In  many 
cases  it  is  probable  that  the  time  element  will  be 
of  vital  importance. 


(38)  FOWLS,  p  222;  MARTEL ,  p  132. 

(39)  ROBINSON,  p  57  i  STAMPS;  M1?B,  par  6;  MARTEL, 

p  146.  Seo  aleo  (37)  and  (38). 
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£.  A  a  In  the  past,  the  engineer*  must  place  his 
ohief  reliance  on  improvised  means  to  overcome  minor 
obstacles.  The  combat  vehicles  of  the  mechanized 
force  have  a  high  degree  of  cross-oountry  mobility 
which  simplifies  the  engineer  tasu.  by  permitting 
the  vehicles  to  negotiate  steep  slopes  (as  when  a 
bank  is  cut  down  in  lieu  of  bridging),  pass  over 
soft  ground,  and  utilize  improvised  bridges  lack¬ 
ing  finished  approaches.  When  the  construction  of 
a  bridge  up  to  about  30  feet  in  length  becomes  un¬ 
avoidable,  the  time  element  may  preclude  the  use  of 

Improvised  means.  The  Engineer  Field  Manual,  sug- 

tx  ‘CP a bI oT/orb  'Unit’s,, 

gests  that  about  one  and  one -third  prWril,  days  (of 
"8  hours  each)  will  be  required  to  construct  a  tim¬ 
ber  trestle  30  feet  in  length,  providing  the  mat¬ 
erials  are  available  at  the  bridge  site, £40)?  One 
engineer  platoon  of  present  strength  coi^i  not  com¬ 
plete  this  task  in  an  8-hour  working  day,  while  an 
entire  troop  would  require  more  than  five  hours  for 
the  construction  after  assembling  all  materials. 

Although  no  definite  design  has  been  adopted 
for  a  portable  bridge  30  feet  in  length  and  suitable 
for  mechanized  cavalry  use,  considerable  thought  has 
been  given  the  subjeot  and  several  designs  proposed 
which  Indicate  the  feasibility  of  the  plan. (41  y.  The 

f  v 

characteristics  of  such  a  portable  bridge  cannot  be 
predicted  with  accuracy,  but  should  be s  transportable 
In  two  vehicles  of  high  cross-country  mobility j  cap¬ 
able  of  being  erected  with  the  minimum  of  personnel, 


/ 

(40)  EFM,  Vol  X,  Table  XX,  p  319. 

(41)  EBR,  1934,  pp  13  and  15;  MIL  &NQR,  Vol  XXVI,  No 

■'149,  pp  346  to  351  (inol);  MIL  KN0-R,  Vol  XXVI, 
No  150,  pp  447  to  458  (lnd). 
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using  such  tools  and  equipment  as  may  be  available 
to  a  mechanized  unit;  capable  of  being  erected  In  a 

minimum  of  time.  ( 42}::;  A  length  of  approximately  30 

a 

feet  appears  to  be  a  conservative  minimum  from  a 

tactical  viewpoint. (43) y  One  unit  of  such  a  bridge 

should  be  Included  in  ^he  organizational  equipment 

of  a  mechanized  engineer  unit.  Although  it  is  an 

obvious  burden,  its  availability  may  at  times  be 

vital,  and  the  necessity  for  its  use  cannot  always 

X 

be  foreseen  as  in  the  case  of  extensive  ponton  opera 
tlons* 


(Uji'V  *  ^  >  C/'  'i  w 

(13  ;;  (CAMOUFLAGE  # -  ~v  j ' 

. . . . J 

xgV^he  engineers  normally  assume  certain  re- 

. 

^feponsibilities  in  connection  with  camouflage  which 

may  be  summarized,  as  follows: (, 44) x 

() 

(1)  Advice  and  assistance  on  camouflage 

C .  f  matters,  including  training# 

(2)  Erection  of  minor  camouflage  of  common 
(  interest  to  all  elements*# 

(3)  Supply  of  special  camouflage  materials 
(and  tools. 

^  Camouflage  principles  appear  to  be  especially 
applicable  to  the  operations  of  a  mechanized  unit: 

( 1 )  as  an  element  of  protection  from  hostile  observa¬ 
tion  and  attach  in  connection  with  bivouacs,  marches, 
and  installations;  and  (2)  to  secure  surprise.  These 
closely-related  topics  will  be  considered  briefly* 

Since  hostile  attaok.  in  force  must,  in  gener¬ 
al,  be  based  upon  specific  Information  as  to  the  loea- 


(42)  FOWLE,  p  222, 

(43)  FOWLE,  p  222;  RILEY,  p  5;  MFB,  par  7. 

(44)  EFM,  Vol  l ,  par  156  a. 
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tlon  of  the  objective,  It  seems  obvious  that  any 
measures  which  tend  to  prevent  or  vitiate  hostile 
reconnaissance  become  valuable  protective  measures. 
Effective  camouflage  of  bivouacs  appears  very  im¬ 
portant  * (.45).;.'  Mechanized  elements  in  motion  are  dl~ 
fioult  to  conceal  unless  the  movement  is  made  at 
night  or  under  cotar  of  fog  or  smoke.  However,  It 
appears  possible  to  conceal  the  character  of  the  ve¬ 
hicles  by  the  use  of  light  covers  or  nets, (46t>de- 

r 

signed  to  alter  the  characteristic  outlines  of  com¬ 
bat  vehicles,  Suoh  measure >  should  prove  especially 
effective  against  hostile  observation  aviation.  As 
a  protective  measure,  it  seems , desirable  to  utilize 
all  means  available  to  conceal  the  location  of  sup¬ 
ply  vehicles  and  establishments,  as  well  as  obsta¬ 
cles  (-47%  and  especially  prepared  crossings. 

/  f 

Jl.  Effective  surprise  involves,  among  other 

things,  movements  which  are  unexpected  In  force, 

Vfche  above 

character,  or  direction.  The  elements  noted  in  ^uTJ- . 

paragraph  contribute  to  this  end, 

*/' 

■  e.  The  engineer  mission,  in  connection  with 
camouflage,  is  closely  allied  with  that  of  the  other 

1 

arms  and  services  contained  In  a  mechanized  organi¬ 
zation,  Training  Regulations  1 93*40  (paragraph  11) 

. mm ******** m  \  ■*  mmmmmm 

tabulate  and  weigh  camouflage  requirements  as  fol¬ 
lows; 

(1)  Proper  choice  of  positions.  ,  ,  40$  j 

1 

(2)  Camouflage  discipline  .  ,  ,  ,  ,  25$  ! 

(2)  Proper  erection  of  materials  ,  20$  . 

(4)  Camouflage  materials  used  .  ,  ,  15$ 


(45J 

46 

4? 


ROBINSON,  p  17;  BON STEEL,  p  So, 

MIL  ENGR,Vol  XXVII, No  151  AP  70;  MARTEL, 
RUSI,  Sept  1929,  PP  480-481. 


P  165. 
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The  engineers  have  advisory  responsibility  in 
connection  with  the  first  three  items,  and  supply 
functions  in  connection  with  the  last-named*  (48) > 

> 

Camouflage  material,  in  turn,  may  be  considered 
under  two  headings:  that  forming  part  of  the  nor¬ 
mal  equipment  furnished  to  and  used  by  unite  of 
other  arms,  and  special  supplies  required  for  a 
particular  situation*  Apart  from  periodic  replace¬ 
ment,  mechanized  engineers  will  have  little  concern 
with  the  former.  For  the  latter,  a  limited  amount 
may  be  carried  with  the  organization,  depending  up¬ 
on  the  proximity  of  rear  supply  establishments. 

Based  on  the  foregoing  considerations*  the 

r'  * 

(  following  conclusions  are  drawn  as  applicable  to  en¬ 
gineer  camouflage  functions  with  mechanized  cavalry: 

(1)  Each  vehiole  and  unit  in  the  oavalry  foroe 
should  carry,  as  standard  equipment,  such  camouflage 
materials  and  tools  as  it  may  require. 

(2)  The  supply  of  camouflage  tools  and  equip¬ 
ment  will  be  effected  through  engineer  channels  as 
in  the  case  of  other  engineer  supplies, 

(3)  Each  element  of  the  cavalry  command  will 
be  responsible  for  the  planning  and  execution  of 
routine  camouflage  work. 

(4)  Engineer  personnel  attached  to  or  coopera¬ 
ting  with  mechanized  cavalry  will  provide  technical 
supervision  of  camouflage  activities,  and  assist  in 
the  erection  of  minor  camouflage  of  common  interest 
to  all  elements. (4o)  v* 


/  { 40)  EFM,  Vol  X,  par  156  a. 

> 

l  (49),  EFM,  Vol  1,  par  158  a<  MFB,  par  6, 
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<Vv ,,  •<  %  . 

(14,  /COMBAT#_—/ 

. j(.v^Corabat  missions  may  be  required  of  mechanized 

engineers  in  connection  with  and  incidental  to  their 
normal  technical  duties,  as  combat  elements  covering 
obstacles  or  Gassings,  or  as  potential  reserves. (§0)<N 

\ 

The  magnitude  of  the  tasks  already  apparent,  indicates 
the  virtue  of  the  accepted  principle  that  engineers 
can  contribute  most  to  the  success  of  an  operation  by 
concentrating  on  technical  duties  rather  than  having 
their  capabilities  Impaired  by  employment  on  combat 
missions  for  which  they  are  not  primarily  organized 
or  equipped. 

i-  I"  connection  with  engineer  technical  missions, 
combat  may  be  involved  in  a  variety  of  forms*  Engi¬ 
neer  elements  with  reconnaissance  detachments  may  be 
expected  to  meet  hostile  vehicles  or  detachments.  An 
advance  by  force  may  be  required  to  secure  essential 
information  concerning  routes  or  areas.  This  fact 
would  seem  to  Indicate  the  desirability  of  making  the 

t 

engineer  reconnaissance  elements  conform,  in  general, 
to  the  characteristics  possessed  by  the  cavalry  ele¬ 
ments  with  which  they  are  associated.  The  same  oon- 
^ prevail 

sideration©  Ifftafrn  in  connection  with  engineer  ele¬ 
ments  with  security  detachments.  During  the  period 
of  actual  construction,  there  exists  the  necessity 
for  the  engineer  contingent  to  defend  itself  against 
possible  interruption  by  hostile  mechanized  or  less 
mobile  detachments.  Similar  defensive  action  may  be 
required  of  engineer  units  and  trains  on  the  march  as 
well  as  in  bivouac. 


(50)  TEC,  par  £>8  £. 
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6m  The  effectiveness  of  anti-mechanized,  ob~ 

x  ■>— 

j 

staoles  is  increased  if  covered  by  flre*(ST)'  What 
troops  are  to  provide  this  defense?  The  answer,  of 
course,  rests  with  the  cavalry  oommander;  his  policy 
cannot  be  anticipated  with  certainty*  In  the  usual 
case  it  may  be  presumed  that  the  engineers  will  con¬ 
tinue  to  erect  other  obstacles,  leaving  the  defense 
of  those  in  place  to  appropriate  elements  of  the  cav¬ 
alry  command*  However,  it  appears  probable  that  cir¬ 
cumstances  will  arise  which  will  necessitate  the  as¬ 
signment  of  engineer  personnel  to  such  work*  The 
same  conclusion  may  be  drawn  as  regards  the  defense 
of  bridges  or  prepared  avenues  of  approach, 

d*  The  use  of  engineers  on  strictly  tactical 

r 

missions  of  combat  is  normally  exceptional,  but  is 
Justified  when  the  situation  becomes  so  acute  that 
the  usefulness  of  the  engineers  for  such  a  purpose 
outweighs  their  value  for  engineering  tasks*  The 
organization,  equipment,  and  training  of  the  mecha¬ 
nized  engineers  should  be  such  as  to  fit  them  for 
such  combat  missions,  with  due  consideration  given 
tho  fact  that  It  is  a  secondary  mission. 


.(51)  TEC,  par  110  d;  MARTEL,  p  176. 
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SECTION  III  1 2 
MECHANIZED  ENGINEERS  ...  ai>j  („,  v;) 

c«4v  <  4 1 

15.  (AsSlGNMENTt  ^  ~v 

■j£,^ln  Sections  I  and  II  the  discussion  has  been 
purposely  generalised  ’both  as  to  the  relative  size  of 
the  mechanized  cavalry  and  engineer  units,  and  as  to 
their  organizational  status.  More  specif lo  conclu¬ 
sions  as  to  the  organization  and  equipment  of  engi¬ 
neers  oan  be  reaohed  only  after  determining:  first, 
the  size  of  the  mechanized  cavalry  unit,  and  second, 
the  organizational  relationship  which  may  be  employed. 

Prior  to  the  formation  of  mechanized  organi¬ 
zations,  the  division  was  the  smallest  unit  to  which 
engineers  were  assigned  as  organic  components.  The 
division  then  represented  the  smallest  unit  composed 
of  all  the  essential  arms  and  services,  designed  to 
be  tactically  and  administratively  self-sustaining 
and  oapable  of  conducting  important  operations  by 
its  own  means  ,(4)^  Although  approved  War  Department 
tables  of  organization  pertaining  to  higher  echelons 
of  meohanlzed  oavalry  are  not  available,  tentative 
tables  C&'i,  indicate  that  the  mechanized  oavalry  bri- 
gade  possesses  the  essential  c 'iaracterlstioe  hereto¬ 
fore  found  only  in  divisions  or  larger  units.  The 
meohanlzed  oavalry  regiment,  Ilk©  the  infantry  and 
oavalry  brigade,  appears  to  lack  the  means  character¬ 
istic  of  the  next  higher  echelon.  In  keeping  with 
these  considerations,  it  seems  logical  to  conclude 


1)  MCLU,  Vol  I,  par  74. 

2)  RD,  Table  $1,  p  48;  TEG,  par  75. 
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v  y  that  .if  required  at  all,  engineers  will  be  found 
in  the  mechanized  cavalry  brigade*  Similar  reason¬ 
ing  leads  to  the  conclusion  that  engineer  assistance 
required  by  the  mechanized  cavalry  regiment  assumes 
a  different  oharaeter,  Just  as  now  exists  in  the 
oase  of  the  infantry  or  cavalry  brigade, 

<1*  The  faot  that  engineer  personnel  should  ap¬ 
pear  in  the  mechanized  brigade  has  been  assumed  in 
the  tentative  tables  of  organization  already  referred 
to.  The  soundness  of  this  conclusion  is  indicated  by 

the  numerous  and  important  engineering  tasks  oonneoted 

the 

with  the  several  types  of  operations  outlined  in/para- 
(  on  "Tactical  hmploymont"*/ 

“'grapH)^  Similar  \oonclus ions  have  been  expressed  by 
military  writers  both  in  this  country  and  abroad,  in 
connection  with  meohanized  units  embodying  many  of 
the  characteristics  of  the  mechanized  brigade, (3)  \ 

The  same  conditions  which  prompt  the  inclu- 

f 

slon  of  engineer  personnel  with  the  aiechanlzed  cav¬ 
alry  brigade,  indicate  the  desirability  of  having 
such  personnel  an  organic  part,  rather  than  reinfor¬ 
cing  or  attached*  Other  considerations  lead  to  the 
same  conclusion*  The  duties  of  an  engineer  unit  with 
the  mechanized  brigade  are  continuous  during  periods 
of  operation;  they  cover  all  phases  of  operations  as 
well  as  the  preparations  preceding  an  operation.  The 
situation  is  in  marked  contrast  to  the  special  circum¬ 
stances  which  prompt  the  attaclmumt  of  ponton  trains 
or  general  somrloe  regiments  to  an  infantry  division. 
Material  benefits  accrue  to  the  brigade  as  a  whole  by 
reason  of  Joint  training  and  close  association  between 


. (3)  FOWLE,  p  210;  EUSTIS;  ROBINSON,  p2jT«! 

ENGRS ,  Ch  VIII,  Table  II;  MARTEL,  p  246. 
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the  member©  of  the  same  combat  team. (4)  ’ 

g.  The  engineer  requirements  of  the  mechanized 

? 

7  cavalry  r*6gim©nt  must  not  be  overlooked*  This  unit 

Is  assumed  to  contain  all  the  elements  found  in  the 

brigade  excepting  only  the  fiold  artillery  component, 
jhc. 

the  Maintenance  jfroop,  and  perhaps  the  engineers.  (3)  v*. 
It  possesses  nearly  one-half  the  combat  strength  of 
the  brigade*  It  has  been  referred  to  as  a  self-con¬ 
tained  administrative  and  taotioal  unit  capable  of 
Independent  operation  in  the  execution  of  cavalry 

missions*  (6)  '•  Probable  engineer  missions  may  thus 

£?' 

bo  similar  ir?  nature  to  those  applicable  to  a  bri¬ 
gade,  but  perhaps  less  extensive.  The  question  of 
engineer  assignment  will  depend  on  the  organization¬ 
al  status  of  the  regiment*  If  the  regiment  forms  an 
element  of  a  fully  organized  brigade,  proper  engineer 
assistance  can  and  should  be  provided  from  the  means 
available  to  the  brigade.  This  is  a  normal  brigade 
problem, 

A  different  condition  is  presented  if  a  mechani¬ 
zed  cavalry  regiment  is  constituted  that  Is  entirely 
divorced  from  a  brigade,  or  if  independent  regiments 
be  created  and  brigade  organizations  not  b©  completed* 
Under  these  conditions,  engineer  assistance  appears 
essential  if  the  mobility  and  combat  effectiveness  of 
the  unit  is  to  be  realized*  Organic  engineers  are 
not  contemplated  in  the  tentative  organization  (5),‘  ) 

j 

and  the  idea  appears  aound.  The  attachment  of  a  re  - ,/ 


(4)  BOKSTliKL,  p  20;  POV/LS,  p  219. 

(5)  RjO,  Table  51,  p  48 ;  TEC,  par  75. 

(6)  TEC,  par  76. 
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inforclng  engineer  detachment  affords  a  reasonable 
alternative  which  will  receive  further  consideration 

in  Section  V. 

/ 

£.  Conclusions. -  Assuming  that  mechanized  cavalry 
units  are  to  be  organized  in  substantial  accord  with 
the  tentative  tables  of  organization, , conclusions  as 
to  the  assignment  of  engineer  personnel  may  be  sum¬ 
marized  thus: 

( 1 )  An  engineer  component  of  appropriate  size 
and  characteristics  should  form  an  organic  part  of 
the  mechanized  cavalry  brigade, 

(2)  Engineer  personnel  should  not  form  an  or¬ 
ganic  part  of  a  mechanized  cavalry  regiment  when  bri¬ 
gaded. 

(3)  An  engineer  group  should  be  attached  to  an 
independent  regiment  in  order  to  preserve  its  mobility 

and  combat  effectiveness. 

j  V  ,  . 

*  >  V  •  *’\  :<v 

16.  .  DESIGNATION ♦  5 

■-  i 

jt^'Due  to  Its  specialized  missions  and  mechanized 
characteristics,  an  engineer  unit  designed  as  an  ele¬ 
ment  of  a  mechanized  brigade  will  be  difficult  to  com¬ 
pare  with  existing  engineer  organizations.  However, 

Its  designation  should  conform,  in  general,  to  ourrent 
practice.  An  engineer  squadron  is  the  organic  unit  in 
the  cavalry  divlsion.J^?}',  An  engineer  troop  Is  con- 
elder ed  an  appropriate  reinf orcement  for  a  cavalry  bri¬ 
gade  (reinforced) , (8)  To  continue  the  parallel,  it 

r 

seems  appropriate  to  consider  a  troop  as  a  suitable 
designation  for  the  engineer  component  of  a  mechanized 

(?)  RJD>  Table  50. 

(8)  RD,  Table  55,  par  5* 
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'brigade*  This  designation  has,  In  faot,  been  adopted 
in  tentative  tables  of  organization*  In  this  con¬ 
nection  it  should  be  noted  that  the  designation  of 
suoh  a  unit  may  not  Justly  describe  its  capabilities 
as  compared  with  other  engineer  units  bearing  similar 
titles*  The  internal  organisation,  as  well  as  the 
equipment  of  a  mechanized  engineer  troop  is  considered 
in  subsequent  paragraphs, 

"t  K  ,  * 

MTV  (A  TENTATIVE  ORGANIZATION  -  t 

. . J 

&*>^The  organization  of  the  mechanized  engineer 
troop  should  be  based  on  its  probable  missions,  (9)  V' 
The  discussion  of  these  missions  in  Section  XI  Indi¬ 
cated  the  importance  of  mobility  and  speed  of  execu¬ 
tion,  These • requisites  in  turn  suggest  that  the  en¬ 
gineer  unit  possess  the  maximum  amount  of  mechanical 
equipment  to  conserve  time,  and  yet  avoid  carrying 
unnecessary  impedimenta  that  may  adversely  affect 
mobility.  The  latter  consideration  is  complicated 
by  the  faot  that  the  mechanized  brigade  may  operate 
at  a  considerable  distance  from  other  forces  and, 
therefore,  must  be  organically  equipped  for  a  varie¬ 
ty  of  eventualities*  In  short,  the  engineer  troop 
must  carry  equipment  and  supplies  for  essential  needs, 
and  yet  be  so  organized  that  the  troop  as  a  whole  will 
not  adversely  affect  the  mobility  of  the  brigade,  nor 
engineer  detachments  unduly  hamper  subordinate  cavalry 
units  with  which  they  may  be  operating* 

j/.  An  obvious  solution  to  the  probleai  appears  to 
be  the  creation  of  highly  mobile  operating  platoons 
equipped  with  a  minimum  of  heavy  equipment,  but  oap- 

(9)  See  footnote  (2),  page  1* 
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able  of  performing  a  wide  variety  of  pioneer  tasks; 
and  the  formation  of  a  troop  headquarters  with  limited 
personnel  but  carrying  special  equipment  and  supplies 
fur  use  by  the  operating  platoons  as  required.  This 
troop  headquarters  is  in  effect  an  equipment  pool,  to 
reinforce  the  operating  platoons, 

■j£.  The  question  of  the  number  of  platoons  and 
their  subdivisions  must  of  course  be  answered  in  the 
light  of  their  probable  missions.  Both  the  combat 
engineer  company  and  the  motorized  engineer  troop 
contain  two  operating  platoons  of  two  sections  each, 
in  addition  to  a  company  or  troop  headquarters.  (JO) 

It  will  prove  convenient  to  assume  a  similar  organi¬ 
sation  for  the  mechanized  troop,  then  test  the  effi¬ 
cacy  of  this  organization  in  connection  with  the 

\the_  von  "Tactical  Employment" 
cavalry  operations  summarized  i n/ pa ragr aph  Any 

defects  which  appear  in  this  assumed  organization 
can  then  be  rectified.  Although  the  question  of 
equipment  is  unavoidably  involved  in  the  discussion, 

the  effect  of  organization  is  the  central  topic. 

(d-  V-  j  "i  4  1  C  *1  *,  ■> 

"+7.  (  MARCHES#- -V 

L  >■  ■  J 

Distant  or  route  reconnaissance  may  be  under 
brigade  or  column  commanders.  If  under  the  former, 
accompanying  engineer  personnel  can  be  drawn  from 
troop  headquarters;  if  under  the  latter,  operating 

platoons,  reinforced  as  required,  can  provide  the 

•*-**’**' 

personnel  and  vehicles.  When  the\brlgade  marches 
in  one  column,  engineer  personnel  can  be  distributed 
as  required  under  any  reasonable  organizational  plan. 

While  moving  in  multi-columns,  control  will  probably 


(10)  T  «  T  ENGRS,  Ch  VIII,  Table  II. 


be  decentralized  to  regimental  or  combat  team  com¬ 
manders.  As  long  as  there  are  but  two  principal 
commanders,  an  engineer  platoon  is  available  for 
cooperation  with  each,  further  subdivision  within 
the  platoon  being  possible.  Where  three  or  more 
principal  subdivisions  of  the  brigade  are  created, 


engineer  assignment  becomes  less  satisfactory.  One 
workable  solution  would  be  the  division  of  one  cr 
both  platoons  into  sections,  each  reinforced  with 
such  additional  equipment  as  appears  necessary.  The 
work  capacity  of  a  section  Is  relatively  small, 

Ep  The  allocation  of  engineer  means  to  advance, 
flank,  or  rear  guards  depends  upon  such  a  variety 
of  considerations  that  any  generalization  is  diffi¬ 
cult.  It  involves  the  same  basic  factors  as  were 
just  discussed.  However,  a  reasonable  concentra¬ 
tion  of  engineer  effort  is  desirable,  and  the  de¬ 
tachment  of  an  excessive  proportion  of  engineer 
personnel  on  isolated  missions  is  undesirable  un¬ 
der  any  organization. 

1 1 
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\j/At  a  halt,  elements  of  the  brigade  may  be  less 
dispersed  so  that  control  is  less  difficult.  Whether 
security  measures  are  centralized  under  brigade  con¬ 
trol  or  decentralized  to  regimental  or  combat  team 
commanders,  appropriate  subdivision  of  the  engineer 
means  can  be  effected  under  the  proposed  two-platoon 
organization.  The  construction  of  obstacles,  camou¬ 


flage,  and  road  work  will  be  simplified  by  the  fact 


that  all  elements  of  the  engineer  troop  will  be  rela- 


<40 

tlvely  close  together  thereby  facilitating  the  sup¬ 
ply  of  materials  and  special  equipment. 

(W-  T  > 

i 

20 1  ( RECONNAISSANCE  AND  COUNTER-RECONNAISSANCE.  •' 

;  * 

^Brigade  reconnaissance  missions  were  discussed 

Uthe.  ;  on  MA8BignmentM. 

at  some  length  ir/paragmph  .  v 

i 

c *  "■ 

Counter- reconnaissance  operations  may  be  expected 

to  require  a  somewhat  similar  organization,  although 

the  mission  will  be  one  of  preventing  hostile  ground 

reconnaissance.  In  this  case  the  engineer  rcoonnals- 

t 

eance  vehicles  with  a  detachment  may  have  to  be  aug¬ 
mented  by  on©  or  more  vehicles  of  engineer  personnel 
and  supplies  for  the  erection  of  road  blocks,  defen¬ 
sive  works,  and  obstacles .(41)*'  Since  the  engineer 
detachment  will  be  relatively  small,  it  can  be  drawn 
from  the  operating  platoons  without  seriously  lm~ 

pairing  the  capabilities  of  these  units. 

(  W  v  y  i,  ! 

■rf.  r  ATTACK  »--J 

^,\pMuoh  of  the  engineer  work  Incident  to  an  at¬ 
tack  must  precede  the  delivery  of  the  main  blow.  This 
is  particularly  true  of  reconnaissance,  efforts  to 
limit  hostile  maneuver,  reduction  of  obstacles  hinder¬ 
ing  the  advance,  and  the  construction  of  obstacles  re¬ 
quired  for  the  security  of  the  attacker’s  flanks  and 
rear.  The  allocation  of  engineers  on  such  tas.es  ap¬ 
pears  relatively  easy  and  offers  few  possibilities  for 
eating  the  effectiveness  of  engineer  organization. 

During  the  attack  it  appears  that  the  mechanized 

/ 

brigade  may  be  tactically  or  geographically  separated 


(11)  Note  engineer  missions  in  par  4  e,  page  6. 


m 

into  four  groups!  (1)  the  maneuvering  force,  or  main 
effort;  (2)  the  brigade  reserve;  (3)  the  pivot  of 
maneuver  (relatively  fixed);  and  (4)/  the  trains  or 

J’s 

f 

rear  elements  not  participating  directly  in  the  en¬ 
gagement,  Granting  that  the  engineer  requirements  cf 
each  depend  largely  on  specific  circumstances,  some 
generalization  la  possible.  From  a  tactical  viewpoint, 
the  Importance  of  each  group  follows  the  order  named. 

The  engineer  effort  should  adhere  to  a  similar  priority. 
The  maneuvering  force  may  require  two  major 
engineering  tasks;  first,  facilitating  the  advance  of 
the  force,  and  second,  assisting  in  the  organization 
of  captured  terrain,  (.12  Due  to  its  importance  and 
the  necessity  for  rapid  execution,  assume  that  a  pla¬ 
toon  is  assigned  to  this  mission.  Such  a  unit  should 
provide  adequate  engineer  assistance, 

$1*  In  second  priority,  the  brigade  reserve  pro- 
mi  see  two  engineer  missions!  the  construction  of  ob¬ 
stacles  and  other  security  measures,  and  the  prepara¬ 
tion  as  well  as  marking  of  routes  for  future  move¬ 
ments,  The  first  of  these  missions  may  be  closely 
allied  with  the  engineer  ,help  furnished  the  pivot  of 
maneuver,  slnoe  these  two  groups  may  be  in  the  same 
general  locality.  The  preparation  and  marking  of 
routes  for  the  reserve  presents  a  variable  require¬ 
ment  which  in  general  may  be  assumed  to  require  only 
moderate  speed  of  execution,  and  relatively  small 
means.  An  engineer  platoon  less  one  section,  should 
be  able  to  perform  these  duties. 

Engineer  tasks  affecting  tne  pivot  of  maneuver 
will  include  the  preparation  of  suitable  fields  of  fire, 


(12)  TEG,  par  92  g. 
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and  security  measures  on  the  flanks  and  rear.  One 
operating  section,  perhaps  relnforoed  with  equipment, 
should  be  able  to  accomplish  these  tasks  In  the  time 
available,  especially  if  the  remainder  of  the  pla¬ 
toon,  eatf’jpiarlced  for  use  with  the  reserve,  is  suf¬ 
ficiently  nearby  so  that  the  engineer  work  can  b©  co¬ 
ordinated, 

The  trains  or  service  vehicles  possess  a 

) 

high  degree  of  mobility  but  may  require  some  pioneer 
work  for  their  close  defense,  Personnel  from  these 
service  elements  must  be  impressed  into  service, 
utilising  the  tools  and  equipment  available  to  them 
for  worics  designed  to  Increase  their  own  security. 

The  cavalry  vehicles  are  armed  with  machine  guns  for 
this  purpose.  Engineer  vehicles  must  be  similarly 
armed  to  provide  for  their  own  close  defense, 

. V.  The  foregoing  assignment  1b  not  to  be  con¬ 
strued  as  recommending  attachment  of  the  indicated 
engineer  units  to  the  several  tactical  elements,  but 
rather  approximates  an  engineer  plan  such  as  might  be 
devised  by  the  engineer  troop  commander.  Under  the 
assumptions  stated,  the  proposed  organization  appears 
to  lend  itself  to  the  performance  of  the  tasks  probable 


in  an  attack* 


'N  t  y  ' 


1  '*  v  A  [  <V4  v 

,S2';  1  DEFENSE  AND  DELAYING  ACTION* 


~  noted  in  pa r ag mpho -4 ~ •  the  cavalry 

/  brigade  may  be  expected  to  utilize  its  mobility  and 

shock— power  even  in  defensive  situations*  //  The  same 

/  J 

/  general  tactical  or  geographical  division  of  the 

/ 

/  cavalry  command  may  obtain  in  defensive  operations 

/ 

/  was  indicated  in  the  discussion  of  the  attack.  A 

.  As  noted  In  the  subparagraphs  ’herorioe"  and  ’’Delaying  Aoti on” , 

\  under  the  paragraph  on  ’’Tactical  Employment11 , 


41 


^3 

similar  apportionment  of  engineer  personnel  Is  not 
pnllkely.  However,  there  may  be  increased  need  for 

demolitions  and  obstacles.  (.14) , 

....  * 

.  i ;  .  v  ..  v 

*  v  >v//4.  •> 

r.,23".  ^  RAIDS  , —  ) 

. . J 

^Although  extensive  reconnaissance  and  major 
destruction  are  the  probable  characteristics  of  a 
raid, ( 15) %  the  assignment  of  engineers  and  the 
suitability  of  the  proposed  organization  is  diffi¬ 
cult  to  estimate  without  complete  information  as 
to  the  tactical  plan.  Provided  adequate  equipment 
be  given  the  engineer  troop,  the  two-platoon  organi¬ 
zation  appears  sufficiently  flexible  to  meet  prob¬ 
able  requirements, 

.  &--W  i  X  •  M*-  J 

\  CONCLUSION.*-*-*  > 

j  .j 

^ Based  on  the  brigade  organization  assumed  In  the 
on  “Composition" f 

paragraph  3,  and  its  probable  employment  as  outlined 
1  the  Ion  "Tuotio&l  ^nployment" , 

i hTpa rag r apH /% ,  the  following  conclusions  as  to  the 
organization  of  an  engineer  troop  are  pertinent: 

(1)  A  troop  composed  of  two  operating  platoons 
of  two  sections  each  can  function  effectively  in  all 
normal  operations  of  the  mechanized  brigade,  provided: 

(a)  Each  platoon  is  organized  and  equipped-  to 
perform  routine  pioneer  work  when  separated  from  the 
troop# 

(b)  A  troop  headquarters  is  established  pro¬ 
vide  an  equipment  and  supply  pool  to  reinforce  oubor- 
dinavj  element*)  for  specific  tasks p 

( 0 )  At  least  two  reconnaissance  vehicles  (armored-^ 


{  14)  TEC,  par  98  £. 
(15)  TEC,  par  104. 


oars)  be  Incorporated  in  the  troop  headquarters,  with 
one  additional  vehicle  organic  in  each  platoon,  and 
other  vehicles  suitable  for  general  reconnaissance 
purposes  be  available  in  troop  headquarters  as  well 
as  platoons#  -cmd 

(d)  Ample  demolition  equipment  be  available, 
and  a  large  proportion  of  the  engineer  personnel  ade¬ 
quately  trained  in  demolition  work. 

(2)  A  troop  composed  of  three  platoons  of  two 
sections  each  will  prov..  added  engineer  strength 
and  somewhat  greater  flexibility,  but  is  open  to  the 
following  objections: 

(a)  It  will  materially  increase  the  size  of  the 
troop  and  hence  the  ratio  of  engineer  strength  to 

total  strength# 

* 

(b)  By  increasing  the  vehicle  strength  of  the 
brigade  without  contributing  proportionate  fire¬ 
power,  a  larger  engineer  unit  tends  to  reduce  the 
mobility  of  the  brigade  as  a  whole# 

(c)  It  Is  not  essential  for  the  accomplishment 
of  probable  englr.  er  missions# 

k 

(3)  A  troop  of  two  platoons,  organized  under 
the  principles  Indicated  in  sub-paragraph  (1)  above, 
cun  be  considered  an  appropriate  organization  for  the 
mechanized  brigade  until  field  testa  indicate  the 
necessity  for  raodif ication. 
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SECTION  IV  !-  '  < 

I 

MECHANISED  ENGINEERS^  ..  f  {  Cu..-'-.  } 

—  HUUIPMENT 

1  V-.  « 

_ . 2S-,  i  TRANSPORTATION  ,1 2~‘) 

f 

y  . ,a.VThe  characteristics  of  engineer  transporta- 

*»•  ,• 

tion  will  have  a  mailed  influence  upon  the  effective¬ 
ness  of  the  engineer  unit#  Reasonable  cross-country 
and  high  road  mobility  are  vital  requirements,  (4  )““  -' 

*■’  1 

The  capacity  for  self-defense  is  a  consideration^ (-2) 
and  finally,  the  suitability  of  the  transportation 
for  the  contemplated  loads  must  be  checked,  Commer¬ 
cial  automotive  design  is  showing  such  rapid  improve¬ 
ment  that  it  is  difficult  to  specify  the  exact  type 
of  vehicles  which  gives  evidence  of  providing  the 
most  desirable  form  of  transportation,  As  a  result 
of  continuing  study  and  tests*  military  vehicles 
are  being  improved  and  modified  at  frequent  inter¬ 
vals,  Under  the  circumstances,  it  seems  desirable 
in  this  discussion  to  designate  vehicles  by  types 
rather  than  by  specific  characteristics.  The  ve¬ 
hicles  mentioned  are  intended  to  represent  the  most 
approved  forms  which  are  in  current  use  in  the  Army 
in  general  and  the  mechanized  cavalry  in  particular. 

In  avoidance  of  introducing  an  excessive  number  of 
special  vehicles,  it  will  be  assumed  that  whenever 


(1)  FOWLS! ,  p  215;  ElMANNBBJSRftfiR,  Ch’VII.cp  1?4-1?5. 

(2)  TEG,  par  84  o* 
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possible,  standard  chassis  will  be  used,  and  the 
minimum  amount  of  special  construction  will  be  re¬ 


quired  in  the  body  of  the  vehicle, 

^  The  need  for  armored  oars  has  already  been 
pointed  out.  Under  the  proposed  organization,  two 
of  these  vehicles  will  form  the  reconnaissance  sec¬ 
tion  of  troop  headquarters,  and  one  oar  provided 
for  each  platoon  as  well  as  the  troop  commander  -  a 
total  of  five  armored  oars, 

jji*  Personnel  carriers  for  the  engineer  unit  can 
be  similar  to  those  employed  by  the  mechanized  cavalry 
units.  As  now  planned,  these  carriers  are  track  or 
half-track  fighting  vehicles*  combining  cross-country 

,  - n^ll|  ||  j 

mobility  with  reasonable  carrying  capacity  and  a  cer¬ 
tain  amount  of  protection  for  personnel  and  equip¬ 
ment*  (3)^  Each  carrier  transports  one  squad  with  its 

c 

equipment,  (  4  ) ■  , 

Two  men  have  been  assigned  to  each  oargo 
truck  and  special  vehicle.  This  loading  will  per¬ 
mit  certain  specialists  to  ride  with  their  equip¬ 
ment  and  also  obviate  the  necessity  for  providing 
carriers  for  personnel  other  than  operating  sections 
of  the  platoons. 

The  practicability  of  trailers  in  an  engineer 

*  ^ 

unit  is  a  controversial  subject.  The  apparent  economy 
in  prime -movers  must  be  weighed  against  decreased  mo¬ 
bility.  Although  trailers  are  used  in  the  present 
motorized  troop  and  have  been  recommended  on  occasion 


(3)  TiiO,  par-73. 

(4)  T/0,  labia  4-30-P  (Tentative) 


for  inclusion  in  a  mechanised  troop, this  type 

( 

of  vehicle  has  been  condemned  as  hard  to  handle  (6)1 

c 

and  detrimental  to  mobility.  Tentative  tables  for 

•'  '*$■ 

the  motorized  troop  ($  of  C§,  W,  19  \TanA34) 

contemplate  the  elimination  of  all  trailers.  Since 
a  high  degree  of  mobility  is  a  prime  consideration, 
it  is  believed  that  the  use  of  trailers  with  mecha¬ 
nised  engineers  is  not  Justified,  and  that  an  appro¬ 
priate  typo  of  self-propelled  vehicle  should  be  sub¬ 


stituted, 

£.  Motorcycles  have  been  the  subject  of  consid¬ 
erable  criticism  by  several Engineer  officers  who 
have  had  ocoaeion  to  employ  them  in  oavalry  maneu¬ 
vers,  However,  their  use  for  reconnaissance  and 
messenger  service  is  frequently  recommended,  and  is 
in  fact  contemplated  under  exist ing  tables  of  organi¬ 
zation  applicable  to  mechanized  oavalry  units,  (7)  *\ 

Their  uso  in  mechanized  maneuvers,  for  messenger 
service  to  supplement  radio  communication,  has  been 
found  useful. (8)*  v  Motorcycles  have  the  disadvantage 
of  being  of  little  use  except  as  conveyances  for  mes¬ 
sengers  or  for  such  limited  reconnaissance  as  one  or 
two  men  can  effect*  On  the  other  hand,  light  trucks 
can  be  used  either  for  messenger  service,  transporta¬ 
tion  of  larger  and  more  effective  reconnaissance  groups, 
dlnpatoh  of  demolition  parties,  personnel  carriers,  or 
light  cargo  vehicles.  To  an  engineer  unit,  this  wide 


(5)  STAMPS ;  EUSTIS,  Appendix  A. 

(6)  STAMPS. 

(7)  T/0,  Table  4S3  P  (Moca)  (Tentative). 

(8)  EUSTIS,  par  9  £. 
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range  of  usefulness  presents  distinct  advantages  not 
applicable,  in  full,  to  other  branches.  For  this 
reason,  :notorcyclea  have  not  been  provided  in  the 
engineer  troop  but  light  trucks  have  been  added  for 
messenger  service  ac  well  as  general  utility. 

One  passenger  car  has  been  assigned  to  the 

/ 

troop  headquarters.  This  is  in  accord  with  the  con¬ 
templated  equipment  of  mechanised  cavalry  units  and 
has  some  merit.  The  car  may  be  used  for  command  pur¬ 
poses,  messenger  service,  or  reconnaissance.  On  the 
other  hand,  a  oar  is  not  a  necessity  and  could  be  re¬ 
placed  by  a  light  truck  or  even  u  motorcycle  without 
detriment  to  the  engineer  unit.  As  long  as  mecha¬ 
nized  cavalry  troops  are  so  equipped,  the  engineers 
will  no  doubt  be  able  to  effect  closer  liaison  by 
conforming, 

h.  Cargo  vehicles  within  the  troop  have  been 

/ 

confined  to  throe  types,  all  of  which  are  either 
commercial  products  or  types  already  in  use  in  the 
army,  Light  trucks  with  pick-up  bodies  are  commer¬ 
cial  vehicles  well  adapted  for  messenger  service  and 
general  utility.  One  such  vehicle  can  be  equipped 
to  servo  as  a  light  repair  truck.  Commercial  types 
of  one  and  one-half  to  two  ton  dump  trucks,  similar 
to  those  used  by  the  motorized  engineer  troop,  are 
suitable  for  use  as  ration  and  baggage  trucks,  kit¬ 
chen,  and  gas  and  o i'1  carriers ,  By  dumping  their 


proscribed  loads,  these  trucks  become  available  for 
n  variety  of  engineer  usee.  Finally ,  the  half ~trw<di 
type,  or  its  successor*  is  used  for  engineer  vehicles 
which  may  be  required  to  leave  the  road  or  move  with 
o.. orating  units.  Such  vehicles  arc  the  tool  trucks, 


4<? 

bridge  carriers,  demolition  trade,  crane-excavator, 
and  air  compressors . 

v.4*  "  * ' 

26,  ,  MACHINERY  , .  ■> 

1 

The  provieiv>n  of  adequate  engineer  machinery 
promises  to  be  essential  if  the  engineer  component 
is  to  function  with  speed  and  effectiveness,  Cer¬ 
tain  types  of  machinery  have  already  demonstrated 
their  utility  in  connection  with  the  work  of  the 
motorized  troops  of  horse- cavalry  units.  The  need 
for  certain  other  items  h&£  been  predicted,  but  the 
exact  form  requires  special  study  and  field  tests. 

The  technical  considerations  of  this  latter  class 
are  beyond  the  scope  of  the  present  study;  it  must 
suffice  to  indicate  the  character  of  the  work  which 
the  mac nine  is  to  perform, 

b.  A  light  tractor  has  been  proposed  as  part  of 
the  equipment  of  the  engineer  squadron  ( motorized) ,( 9) 
as  well  as  the  mechanized  troop, (to)  ..The  machine  U 
particularly  valuable  for  making  extensive  road  re¬ 
pairs  and  moving  disabled  vehicles.  For  road  repair 
work  the  tractor  must  l>n  used  with  road  graders, 
scrapers,  or  drags.  The  bulk  and  weight  of  such 
equipment  is  considerable*  Since  mechanized  engi¬ 


neers  are  not  expected  to  undertake  extensive  road 
repair,  a  tractor  is  not  considered  an  appropriate 
item  of  equipment.  The  numerous  half  or  full -track 
prime  movers  within  *  o  '  mahauized  brigade  should 


(9)  0  of  K  Table  of  Organization  466  W  ( Tentative) 

January  If,  t f f 4 , 

(10)  alinms,  Appendix  A;  STAMPS ;  KFT.,Vfol  I,  par  13$  £ 
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suffice  for  moving  disabled  vehicles  to  nearby  repair 
points, 

c.  Air  compressors  are  useful  for  a  variety  of 

purposes  such  as  drilling,  bank  excavation,  tamping, 

and  sawing.  The  need  for  such  a  tool  was  suggested 
.  the  Con  "Demolition  and  Obstacles",  ,, 

1 1 /paragraph  fi  b*  Hr  compressors  have  been  included 
in  the  equipment  proposed  for  British  mechanized  en¬ 
gineers,  and  tentatively  proposed  as  standard 

i 

equipment  in  our  own  motorized  squadron.  (.12)  ‘  It  will 

*■  *' 

be  assumed  that  an  air  compressor,  with  all  requisite 
attachments,  can  be  carried  portae  on  a  trucic  of  the 
half-track  type,  capable  of  operating  effectively  off 
the  road.  Because  of  its  great  versatility,  and  the 
importance  of  road  blocks  and  demolitions  for  which 
it  is  particularly  adapted,  this  machine  should  be 
included  in  the  basic  equipment  of  each  platoon. 

4*  A  a nail,  mo tor- driven  water  pump  will  be 
found  useful  for  the  eotabli shmont  of  water  points, 
as  well  as  for  certain  types  of  construction  work* 03)' 
Such  a  unit  can  be  carried  in  troop  headquarters. 

o.  The  need  for  a  versatile  machine  in  the  na- 
ture  of  a  truck  crane,  derrick,  or  excavating  machine 
has  been  suggested  by  a  number  of  officers,  British 
engineers,  concerned  with  mechanised  forces,  have  sug¬ 
gested  a  2  1/2 -ton  derrick  on  a  tool  truck  designed 
particularly  for  launching  portable  bridges, (14 )*  As 
a  result  of  experiences  with  the  mechanized  force  in 


(II)  FITZPATRICK,  321  j  MOHLSX ,  p  14J, 


(  12) 
(  13) 
(14) 
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the  United  States,  vehicle  cranes  with  a  capacity  of 
four  tons  were  recommended  for  use  with  mechanised 
engineers  in  the  proportion  of  one  per  platoon. (15) 
Reviewing  the  possible  tasks  indicated  by  the  die-  ' 
cussion  in  previous  paragraphs  cf  this  paper,  the 
following  typos  of  work  stand  out  as  being  appro-* 
priate  for  the  machines  now  being  considered: 

(1)  Launching  portable  bridges* 

(2)  Weight  lifting,  especially  in  connection 
with  the  repair  of  existing  bridges,  or  the  con¬ 
struction  of  new  onesj 

(3)  Loading  heavy  materials  * 

(4)  Pile  driving* 

(5)  Removing  obstacles^ 

(6)  Excavating  bridge  or  ford  approaches,* 

(7)  Excavating  trenches  or  obstacles^ 

(8)  Excavations  incident  to  road  repair, 

t  /£.  Specific  recommendations  are  difficult  to 
tnaka  without  considering  actual  designs  and  the  per¬ 
formance  of  such  designs  on  appropriate  field  tests. 
However,  the  following  conclusions  are  based  on  a 
study  of  the  theoretical  needs,  with  due  regard  to 
the  practicalities  of  design; 

{ 1 )  Each  tool  truck  in  the  engineer  troop 
should  possess  a  weight-lifting  device  of  moderate 
capacity  to  enable  it  to  assist  in  placing  portable 
bridges,  handle  heavy  materials,  and  remove  obstacles. 
This  device  may  either  take  the  form  of  a  light  hand 
crane  such  as  is  common  on  commercial  wrecking  care, 
or  an  A-frame  such  as  is  used  by  t  ho  British  on  their 


(15)  EU8TIS,  par  7}  STAMPS. 
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tool  lorries. 

(2)  One  versatile  machine  of  greater  capacity, 
normally  moving  with  troop  headquarters,  should  be 
capable  of  us©  as  a  power  crane,  pile  driver,  clam¬ 
p-hell  or  drag-line  shovel.  It  should  be  on  a  self- 
propelled  mount  capable  of  reasonably  high  road 
speeds,  and  still  possess  tne  ability  to  move  off 
the  road.  Such  a  machine  has  a  variety  of  possible 
designations.  In  this  paper  it  will  bo  referred  to 
as  a  crane- excavator. 

Trench  diggers  have  been  proposed  for  use 

/■ 

y  with  British  mechanized  engineers, (16);  and  mentioned 

in  our  own  Engineer  Field  Manual.  ( 17)  In  a  rapidly 

.  .  .  y 

moving  situation  It-  would  seem  that  only  infrequently 
would  time  permit  the  construction  of  extensive  trenches, 
either  as  tank  obstacles  or  as  defensive  worxs  for 
personnel  and  weapons.  The  machine  described  in  the 
preceding  subparagraph  can  be  employed  on  relatively 
small  tasks  of  this  nature.  The  addition  of  other 
and  perhaps  heavier  machines  specifically  designed 
for  trench  digging  would  appear  to  lessen  the  mobil¬ 
ity  of  the  unit,  without  providing  additional  engi¬ 
neer  moans  essential  to  its  more  probable  missions. 

For  this  reason,  no  trench  digger  is  contemplated  in 
the  mechanized  unit, 

■  /h*  Bridging  machines  of  one  type  or  other  have 
,  been  mentioned  by  several  foreign  writers, (18^  Most 
of  them  were  designed  for  use  in  connection  with  tnrv.s 

MARTEL,  p  135?;  EIMANNSB FlvGSR,  Ch  VII. 

EFM,  Vol  I,  par  186  e. 

MARTEL,  p  132;  El MANNSB ERft fiR ,  Ch  VII, 
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(16) 

(17) 

(16) 


employed,  under  the  relatively\stablllsed  situations 
obtaining  on  the  western  front  during  the  World  War. 
The  essential  feature  of  such  machines  seems  to  be 
their  ability  to  launch  a  portable  bridge  while  under 
flro,  all  operations  being  effected  without  exposing 
the  personnel.  The  practicality  of  the  scheme  has 
been  demonstrated,  but  the  vehicle  is  of  necessity 
a  cumbersome  affair  with  limited  mobility.  Until  a 
design  more  suitable  for  operation  with  mechanized 
cavalry  is  provided,  It  seems  desirable  to  omit  such 
equipment  from  our  mechanized  units.  Of  course, 
bridging  equipment  will  be  required  but  it  will  bo 
carried  on  ordinary  vehicles  suitable  for  cross¬ 
country  movement,  and  therefore,  not  properly  classed 
as  bridging  machines. 

^  Gasoline  shovels  and  road  graders  have  recent¬ 
ly  been  listed  as  standard  equipment  for  the  motorized 

engineer  squadron. (20 K  The  excavating  machine  pro- 

V&rededlnc  paragraphs, 

posed  in7"a-ubparagraph‘"f 4  above,  provides  a  reasonable, 
though  less  effective  substitute  for  the  gasoline 
shovel.  However,  the  Increased  Importance  of  speed 
tends  to  reduce  the  number  of  opportunities  which  the 
engineers  will,  have  to  maue  major  road  repairs  or  com¬ 
plete  extensive  excavation  projects.  For  this  reason, 
neither  a  gasoline  shovel  nor  a  road  grader  are  con¬ 
sidered  essential  machines  for  mechanized  engineers. 

Jf,  Other  machines  such  an  power  saws,  concrete 
mixers,  and  scr* pers  will  find  insufficient  use  to 
warrant  their  Inclusion  in  the  list  of  essential 
machinery . 


( 20 )  0  of  E,  T/0  466  V/  (Tentative)  January  1 9  >  1 91 4  . 


52  - 


V  fti*  -t  t 

2T.  i  ENG  IMEER  TOOLS. — 

fiC. 4 Engineer  unite  are  provided  with  essential 

'tools  by  the  assignment  to  designated  organizations, 

of  specific  allotments  of  complete  tool  sets,  each 

suited  for  a  particular  class  of  work, ^ This 

<? 

procedure  simplifies  procurement  and  supply.  In 
the  field  it  facilitates  work  by  permitting  the  de¬ 
livery,  in  a  compact  unit,  of  all  tools  which  a  de¬ 
tachment  may  bo  expected  to  require  for  a  given 
operation.  For  the  same  reasons,  it  appears  ad¬ 
visable  to  continue  this  policy  in  the  assignment 
of  tools  to  the  mechanized  engineers.  Since  the 
mechanized  troop  closely  parallels  the  motorized 
troop  in  organization,  and  will  have  many  similar 
missions,  there  is  no  reason  why  full  use  should 
not  be  made  of  standard  tool  sets,  even  though  a 
few  individual  items  with! n.  a  set  appear  to  demand 
modification  or  substitution.  In  the  discussion 
which  follows,  standard  seta  of  equipment  will  be 
adopted  where  the  neod  for  a  given  type  of  equip¬ 
ment  is  indicated.  Such  sets  will  be  subject  to 
periodic  improvement  by  the  N^rps  of  'Engineers , 
and  when  assigned  to  a  particular  troop  will  al¬ 
ways  be  somewhat  modified  by  troop  personnel, 

pt  Carpenter , - -The  combat  company  and  the 
motorized  troop  are  furnished  carpenter  sets  of 
^pglneer  issue  at  the  rate  of  one  per  platoon,.  (2 1) 
The  company  Is  provided  with  a  supplementary  set 
of  Quartermaster  origin,  containing  additional  and 


./ 
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(21)  TBA;  CE3C, 


more  specialized  Implements,  This  distribution  is 
desirable  for  the  mechanized  troop  aB  well.  The 
platoon  sets  can  be  carried  on  the  platoon  tool 
trucks  while  troop  headquarters  moves  the  supple¬ 
mentary  set  on  a  headquarters  truck,  available  for 
Issue  to  the  platoons  upon  request, 

,£*  Pioneer*  -  -Pioneer  tools  are  grouped  into 
platoon  sots,  issued  at  the  rate  of  one  per  platoon 
to  combat  companies  and  motorized  troops,  122),-  This 

•l’ 

equipment  Is  of  particular  value  to  a  mechanized 
troop.  The  assignment  of  one  set  per  operating  pi  a-* 
toon  should  prove  adequate, 

d,  Do  mo  11 1  lo  n  ul-pn^e  nt .  -  -  The  extended  use  of 
demolition  measures  which  Is  anticipated  in  mechan¬ 
ized  cavalry  opo rat ions,  necessitates  the  provision 

C 

of  more  demolition  equipment }tlmn  Is  found  in  the 
organizational  allotments  of  the  combat  company  or 
motorized  troop.  Where  the  latter  units  are  as¬ 
signed  one  demolition  set  per  platoon,  the  mecha¬ 
nized  unit  should  have  two.  In  addition,  the  troop 
headquarters  should  have  two  sots  in  Its  organic 
equipment  to  supplement  that  of  the  platoons.  Al¬ 
though  this  provides  six  demolition  sets  for  the 
mechanized  troop  as  compared  with  two  for  the  mo¬ 
torized  unit,  the  need  for  the  reinforcement  is  ap~ 

tho 

parent  from  the  missions  anticipated  in/ paragraph  on  "J. ape/1 , 

/10#  and  tho  contemplated  usage  sketched  in  para- 
V  on  r  friar  o  heft’.  «••• 1  pivpuap  b  f uo;Ep . J 

graphs  ^18  to  23,  When  the  tactical  situation  de¬ 
mands  extensive  demolitions,  all  available  engineer 
personnel  must  be  equipped  to  assist.  The  engineer 

(22)  TBA 
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troop  has  been  provided  with  adequate  personnel 
and  a  suitable  number  of  appropriate  vehicles;  the 
lack  of  demolition  equipment  must  not  limit  its 
capability*  Fortunately,  the  standard  demolition 
act  is  conveniently  small  (5*9  cubic  foot),  and 
weighs  but  134  pounds  exclusive  of  the  IqQ  pounds 
of  explosive  normally  carried.  ( 23 )*f  The  disposition 

l 

of  the no  ante  on  troop  vehicles  1 0  Indicated  in 
Plates  II  and  III,  One  set  has  boon  assigned  to 


tho  alr-comprcBiior  truck,  because  of  tuo  probability 
that  this  machine  will  bo  used  whenever  extensive 


demolition  is  undertaken*  It  is  possible,  of  course, 
to  shift  the  demolition  set  to  the  platoon  tool  truck 
or  to  one  of  the  personnel  carriers  as  required.  T. 0 
demolition  sets  are  loaded  on  the  troop  headquarters 
demolition  truck,  and  time  made  available  f jv  use 
with  that  vehicle  or  reassignment  to  platoons, 

£ .  Su  o' ml  omen  tar;/  Jfanlumh  ut .  -  -  T  ro  >  p  he  a  d  q  o  a  r  t  e  r  tf 
of  an  Independent  troop  must  assume  the  essential 
duties  normally  performed  hy  the  Headquarters  and 
Service  Troop  of  the  Fnginoor  Squadron,  Hot  tho 
least  of  those  functions  is  the  provision  of  addi¬ 
tional  t  »ols  and  {supplies  for  operating  units,  Duo 
to  tho  unusual  position  of  the  mu chan  i aed  tru<>p  *  no 
standard  tool  set  can  be  fjunri  in  existing  ta*.d  ot» 


w \  i )  0  h  ;  >r OV 1  •  i  n  6  t  \ \ 0  Q S  6  e  r't  1 1  a  1 
A  u  p  ■  >  1  c  •  r,  c  at  *  1 )  *y  equip  to.u- it*  r>  u  • ; 
prUml  fie.  if  should  cental n 
to  be  needed  by  the  operating 


e'l  <n  i  for  troop 

must  be  do  vised.  In 
ndditi  nal  to  >.!.:•  1  i.xHy 
1 1  at  >0 .  t ■  >  Co;?; ? !  ■ !  oat 


tholr  own, 


>i 


1  a-. 


’>  !  t 
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expendable  supplies  oar-marx od  for  platoon 
uno,  tt  win  1)0  aimilar  in  a  ha  rue  tor  to  ?J  il  t  ‘bi.ber 
4q  In  the  Supply  Catalog,  but  smaller.  The 

exact  Bp oo if  ion lions  for  this  equipment  cannot  bo 
Given  at  thin  time,  since  on^lnooro  have  bad  inouf  « 

f '  ciunt  experience  with  1  ar^o  mechanised  cavalry 

♦ 

unite  to  Justify  cam:: i  ur.1  or.n*  However,  it  Beernc  ap¬ 
parent  that,  n  supply  of  heavy  nteol  blooxr  (doubt e, 
triple,  and  nnaleh) ,  together  with  several  hundred 
foot  nf  heavy  cable  v/i'tl  prove  none carry,  In  addi¬ 
tion,  there  ahem. It;  bo  ino3  udod  a  supply  of  exponciaib  o 

It  ho  a  such  an  drift  bolts,  Bplxon,  nallc  ,  wire,  etc, 

\  '' 

£•  rillXL'Ufu  >uU  laOJnioiiii '‘iiiiiiiiiuo  ctm  ■«<»?.! 

bo  United  to  the?  standard  company  net  wh5  oh  wet  Uu 

but  ? 6  pounds*  Thin  will  provide  orronti&l  equlpm-mi 
for  r>u^h  oijo  1  no  or  or  topograph  1  nt  1  dt"  f  tin#  and  the 
reproduction  of  a  limited  number  of  prints.  Although 
tue  th.pl  lent!  \:£  opGp.ouit  in  of  doubtful  value  in  its 
presort  form,  e  nribnmb',  e  experiment!^-;  in  boin£  done 
•.« u  tHibn t ituie  method n *  It  l  a  dor!  ruble  that  means  bo 
f  t  <  r; '  1  n  h  eO  f  o  r  r ,  r  i  n  t '  i  ^  ro  a  d  n  b  «  t  o.  1 1  o  n  <  r  u  1  c  x  1  y . 

U-  -Oertidn  i  U'-  i.  of  oq;';,- 

mat  v  ill  prove  necessary.  The  following  note,  have 
boon  included  In  the  proposed  organisation  for  reasons 
which  ure  obvious:  photographic,  plpof i ttin&,  nl£n- 
paint '  v.tj ,  Bxetchi  nr ,  and  tinsmith.  The  il  iumlnutl  n& 
u  -t  (paroj  i.no  lanternr)  are  omit. too  an  bej. n&  non-os- 

s  entl.pl, 

if*  buuu u.ry .  •  •  The  foil  »wlu^,  table  indicator  the 
ami.  ommt  <>V  oq  .lpmoni  oetn.  to 
of  the  mechanised  troop : 


the  rev  ra ) 


e  Unit  on  tr 


Carpent© r  oqui pment , 
platoon,  engineer,  set 


1 


Carpenter  and  wheelwright, 

Duarte  twister,  sot  1 


1 


Demolition  equipment , 
platoon,  engineer,  set 

Draf  1 1  ng  and  'hpp  1  lent! rig , 
equipment,  sot 

Library,  reference, 
company,  set 

Pioneer  equipment, 

platoon,  engineer,  set 

Pipefitting  equipment,  set 


2  2  6 
1  1 

1  1 

1  2 

1  «**“  1 


Signpainting  equipment,  set  1 


1 


S ice  t  chi  rig  e  qu  i p me  nt ,  set 

Supplemo ntary  eq uip men t , 
mechanized  troop,  sot 

Tinsmith  equipment,  act 


j  y  Ai  I’.'/is  > 
28',  ;  ENGINEER  SUPPLIES*”" 


C 


3 

1 

1 


a, \ir  Exnl  o  n  i  ve  a .  -  -  The  demolition  truck  in  troop 
headquarters  was  provided  to  carry  a  reasonable  sup¬ 
ply  of  military  explosives.  Sufficient  capacity 
exists  to  transport  1000  pounds  of  explosive  in  ad- 

s*  * 

dit.ion  to  the  untiy tank  mines  and  demolition  sets. 

> 

Since  large  quantities  of  explosives  will  be  required 
to  carry  out  extensive  projects,  it  Is  imperative 
that  full  use  bo  made  of  local  supplies.  Engineer 


reconnaissance  agencies  must  be  alert  to  the  neces¬ 
sity  of  locating  these  local  resources.  The  normal 
loads  of  explosive  carried  by  the  troop  will  bo; 

Troop  'Headquarters . IOjo  pounds 

6  Demolition  sets  ®  1Q0  •  *  *  6oo  ,, -v^vA>  v 


Total . ■  .  1 600  pounds 
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Of  this  amount  200  pounds  normally  go  with  each  pla¬ 
toon  while  1200  pounds  remain  In  troop  headquarters , 

f . \ 

Jb,  Antlr tank  minosr- The  liberal  use  of  anti- 

/  1 

tank  mines  h£s  been  predicted  by  numerous  writers,  £  24  ) 
Provision  has  boen  made  to  carry  approximately  one 
hundred  ten-pound  anti-tank  mines  or  an  equivalent 
weight  of  other  sizes  In  the  demolition  truck.  For 
special  operations  requiring  a  greater  supply,  sur¬ 
plus  cargo  capacity  exists  within  the  troop  on  the 
light  pick-up  trucks  (3)  as  well  as  the  troop  tool 
truck.  It  will  bo  preferable,  however,  to  have  un¬ 
usually  large  shipments  sent  forward  in  transporta¬ 
tion  furnished  by  higher  echelons, 

/ 

“  Camouf 1  age , - ~ Until  the  technique  of  camou- 

flags  applicable  to  mechanized  units  Is  more  fully 
developed,  the  type  and  quantity  of  materials  re¬ 
quired  for  this  work  cannot  be  established.  If 
each  vehicle  carries  a  net  or  cover  for  its  own 
use,  the  engineer  troop  need  provide  but  one  or 
two  extra  ones  to  curve  as  replacements  or  for 
minor  camouflage  benefittlng  the  brigade  as  a 
whole.  These  nets  can  bo  carried  on  the  troop 
tool  truck.  Until  the  need  for  it  is  established 
no  provision  should  be  made  for  special  paints,  wire 
netting,  poles,  or  burlap, 
v  d,  Brl dg o  \la t e r i al , —  Previous  discussion  indi¬ 
cated  the  desirability  of  Including  one  unit  of  port¬ 
able  bridge  (approximately  30  foot)  in  the  organiza¬ 
tional  equipment, ( 23)  This  unit  is  transported  on  two 


(24)  COLLINS,  po  93-°6 ;  FOV/LIC,  o  217;  El NMSBKHG NR , 
Ch  VII j  FULL NR ,  p  258;  FUR  III,  p  103;  LARTFL, 
p  172;  T  u  T  KNG'iB,  Ch  VIII,  Table  II. 

(23)  See  par  12  pp  26-2? 
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hall’ -track  carriers  attached  to  troop  headquarters. 

In  addition  to  the  portable  bridge  unit,  the 
troop  vehicles  may  transport  a  email  quantity  of 
timber  or  light  metal  members  suitable  for  strength¬ 
ening  existing  bridges  and  culverts,  or  spanning 
ditches.  The  oxact  nature  of  such  material  can  be 
determined  only  after  a  study  of  the  character  of 
bridges  common  to  a  theater  of  operations,  hostile 
methods  of  demolition,  and  the  availability  of  local 
supplies.  The  troop  commander  must  anticipate  his 
requirements  and  maintain  a  supply  of  such  materials 
as  cannot  be  procured  locally, 

Pre oared \)bs lac 3 o b . —  A  certain  amount  of  pre¬ 
pared  obstacles  or  the  construction  material there¬ 
for,  will  form  an  essential  part  of  the  load  f)f  en¬ 
gineer  vehicles,  Th'*  character  and  amount  to  be  car¬ 
ried  may  well  be  left  to  the  discretion  of  the  unit 
engineer  who  can  better  weigh  his  probable  require¬ 
ments  again ot  the  carrying  capacity  of  , his  vehicle:/., 

h 

Tim  design  of  obstacles  affords  a  broad  field  for  J 
utilising  ingenious  expedients,  k  great  variety  of 
road  blocks  have  been  proposed  among  which  are:; 
cab  Ion ,  ( 26 )  'f  planks  studded  with  barbed  opixos  „  ( 2? )  < 

i 

f 

and  noils  of  steel  wire,  (28)  p  Sufficient,  mate  rial 

j 

b 

must  be  available  to  the  engineer  unit  to  cruet  sued) 
obstacles  as  may  be  required  for  each  particular  opera- 


tl  on, 


Mi seellane  ju s Items  of  individual  equipment 


now  1  Bound  to  the  pops  <nnel  of  motor land  engineer  units, 


(26)  HAUTi'X,  p  175 

(28)  am 


(27)  MAR'J'i''!-',  p  176, 


59  ~ 


should  apply  also  to  mechanized  personnel.  Engineer 
equipment  furnished  to  the  individuals  or  or^anl ac¬ 
tions  of  the  cavalry  brigade  should  bo  replaced  from 
depots  aa  required*  The  engineer  troop  should  not 
undertake  to  maintain  a  reserve  of  these  aupulies  for 


reissue  to  cavalry  units, 
j  * 

_>  q»  j  v'  4  '•’  * 

.29 1  (other  supplies,-- 

) 

/t.VRatlons .-^Tentative  plana  contemplate  that 

g  ■£>£* 

each  mechanized  unit  provide  Itself  with* t  rations 


in  addition  to  the  individual  re  serve  ration.  (29) 


The  engineer  troop  will  carry  one  ration  on  the  kit¬ 
chen  and  one  ration  on  the  ration  and  baggage  truck. 
The  weight  of  one  ration  will  bo  approximately* 600 
pounds.  The  reserve  ration  will  be  carried  by  the 
individuals  in  their  packs  or  on  their*  vehicles. 

,b.  Water.- ~  No  ooecial  water-carrying  vehicle 

f'' 

hap  boon  included  in  the  mechanized  troop.  As  Imo 
boon  pointed  out  before,  the  water  requirements  will 
be  small  and  to  all  practical  purposes  limited  to  the 
supply  of  ki tenons,  since  individual b  may  bo  expected 
to  have  access  to  local  supplies.  It  is  assumed  that 
kitchen  trucks  will  be  provided  with  containers  do* 


signed  to  provide  adequate  wnt  >r  for  mossing  purpose 0, 
c.  Gasoline  and  s6i.l .  -- It  is  proposed  to  provide 

\ 

units  of  the  mechanized  brigade  with  fuel  sufficient 

for  two  days’  march  of  150  miles  each.  Armored  cars 

can  carry  sufficient  for  250  miles, (29)  Re serve  guno- 

< 

line  and  oil  in  the  roc 00 nary  quantities  will  bo  car¬ 


ried  in  convenient  drums  on  the  gasoline  and  oil  truck 
a f  tro op  ho adq uar to  ra . 


(29) 


RD,  Table  51 ,  p  4c* 
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Am  unit  ton 

■iiUtin'niiw.yia  -  *m*»m 


la  order  to  conform  to  the 


logistical  plan  of  the  moo  lux  ni  and  brl  pule ,  too  en- 
gineoru  maul  carry  2  1/2  daps  of  fire  of  ammunition, 


of  v.'hi  oh  1.1/2  da;,  n  of  fire  wi.Vl  be  on  tn$  vehicles 
with  the  weapons.  (.30),  Thin  leaves  one  day  of  fire 

to  bo  transported  by  troop  ho V* quarters, 

.0 

•  ^ 

•  >  '  .  \  r  *■  •  **  ■  s 

30,  '  WEAPONS  „  - . -»* 


^  a,H'X t  in  e  sciential  that  all  vehicles  bo  oquinpod 

f 

to  provide*  for  their  own  defense.  For  this  reason, 


and  in  conformity  with  the  practice  in  other  units  of 
;u e o l i.a n •. sod  c a v a  1  ry ,  one  light  machl no  gu n ,  caliber  ,30, 
has  been  placed  on  each  vehicle  except  the  light  pas¬ 
se  rigor  car.  (31).  Armored  cars  have  been  given  the  tuna 

* 

/ 

armament  as  the  corresponding  cavalry  vehicles,  that  la: 
1  aub-mach.'.  no  gun  caliber  ,4b,  2  light  machine  guns 
caliber  ,30,  and  1  heavy  mao  hi.  ne  gun  caliber  .30*  (31) 
b.  The  co morals,  nrivatos  first  c  j  ass ,  and  ori- 
vatos  in  the  operating  flections  arc  armed  with  semi¬ 
automatic  rif  les  caliber,  ,30,  identical  to  those  pro¬ 
vided  for  the  personnel  of  the  cavalry  rifle  platoon 
of  the  machine-. ;un  troop.  All  other  individuals  with¬ 
in  the  troop  are  armed  with  a  pistol. 

d,  Thu  armament  specified  above  differs  materially 
from  that  now  authorized  for  the  motorized  troop.  How¬ 


ever,  It  appears  desirable  to  utilize  the  name  weapons 
employed  by  the  cavalry  olnn*  nts  In  order  to  simp] ify 
the  maintenance  and  supply  problem.  If  changes  are  made 


(30)  RT>,  Table  [}1  ,  p  4f. . 

(31  )  T.'O,  Tables:  414P  {  Mecs  )  (  Tontati  vo) , 

423  h  (i1noa)( Tentative), 


( moot. ) , 
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In  tho  character  of  tho  weuponn  assigned  cavalry 
unite,  similar  change  should  be  effected  in  tho 
engineer  troop  so  that  a  minimum  variety  of ’'Ord¬ 
nance  materiel  will  be  required  within  tho  cavalry 
brigade . 

r 

i  \  . 

■*'■+**  *  *  \  0-  - .■  ’v 

31.  (  RADIO  * —  ‘ 

4  Radio  communical  ion  will  bo  quite  a  a  nee  earary 
for  tho  engineer  troop  as  for  the  other  element  a  of 
tho  mechanised  brigade.  Communication  may  be  re¬ 
quired  In  t'v  rooo nna i s sane a ,  command  ,  artnl nlatra- 
tivo,  or  air-ground  note.  Only  by  prompt  communica¬ 
tion  between  the  engineer  si  aments ,  and  between  tho 


engineers  and  other  uni  in  can  essential  cooperation 
be  a  ecu  red  in  a  rapidly  n.ving  situation,  For  this 
reason,  it  aoeias  deal  ruble  to  Include  one  radio  cot 
in  each  operating  platoon  and  one  in  troop  neadquar- 


tors.  Because  of  their  ml onions  and  probable  method 
of  employment  it  is  de Diruble  to  have  one  radio  sot 
in  each  of  the  two  engineer  reconnaissance  care  of 
troop  headquarters.  A  somewhat  similar  roeo  mnenda- 


tion  was  submitted  an  a  result  of  engineer  experience 
with  tho  Mechanized  Force  at  Fort  Rnntis,  Virginia,  (32) 


KU 


rvi  q*  c\ 
X  d,  m 


par  ?  £. 


SECTION  V 


S  V 


32,  ;  OPERATINOr  PLATOON*  ' 

) 

\j-  As  in  the  case  of  the  present  no  tori  zed  troop 
■  -  -  id  combat  company ,  the  platoon  of  \.he  mechanised 
troop  i  b  designed  ua  the  fundamental  wo  it;  unit.  It 
Is  provider:  with  independent  means  for  reconnaissance, 
messenger  service,  command  functions,  and  general 
»  Lone  or  wotnc*  It  is  equipped  v/ith  essential  machine 
and  hand  tools,  and  sufficient  personnel  to  perform 
affective  v/or*.  The  four  squads  of  the  ope  rating 
sections  provide  one  baric  woidc  unit  -  the  customary 
yards  tic.;  for  estimating  .1  abor  requirements*  How¬ 
ever,  because  of  the  Machine  tools  avn liable  to  the 
platoon,  and  the  number  a no  Guarantor  of  the  vehicles 
at  its  disposal,  the  wo  me  capacity  of  too  platoon  is 
Materially  puce. tor  loan  that  of  the  motorized  pla¬ 
toon  as  now  constituted.  The  flexibility  of  too 
plate  m  in  increased  by  division  Into  two  operating 
sootl  one,  each  cow  winded  by  a  sergeant.  The  section, 
in  turn,  contains  two  trucks,  each  of  which  carrion 
one  squad  under  the  command  of  a  corporal.  In  all 
os son tint  particulars,  the  proposed  platoon  organisa¬ 
tion  e.o.uf  'i’ni.1  to  that  of  the  older  engineer  units, 

A  .pray’d  .'  representation  of  the  operative  plat  >on 
in  presented  In  Plate  III,  Tt  has  a  total  strength  of 
one  officer  and  43  enlisted  men. 


\  V. 


Li 


>3.  >  TROOP  HELUXl'JARTERS 


a.  vThe  composition  of  troop  headquarters  differs 

rad.toa.lly  fro5.",  that  of  any  exist lag  engineer  organ! za~ 

1 1  "i n k  The  di  f  f  e re neo  1  n  no o o n  p  i  tu ted  by  two  pruc  tl  oa  1 

conaldorattonn:  first,  the  engineer  functions  of  the 

me  c  haul  aod  troop  are  somewhat  unusual  particularly  an 

regards  roc  umalnsiinoo  j  and  second,  be ing  a  separate 

detachment ,  troop  headquarters  must  an sum©  all  eonen- 

ttal  functions  normally  norformcd  by  the  he  ado  war  torn 

a  no  service  troop  of  the  engineer  squadron* 

/ 

ft.  The  first  of  there  connido ratio no  nocotwl tatoo 

.-Wa* 

the  addition  of  n  variety  >f  special.)  nts*  The  recon¬ 
naissance  staff  sergeant  has  lwiedlato  a  up  -rvision 
over  the  two  roc  onna  in  sauce  armored  earn,  being 
assisted  by  one  sorgo  ant  ao  cor  comma?  id  or  of  the  se¬ 
cond  vehicle.  The  grc,;t  importance  of  engineer  re¬ 
connaissance  suggests  at  once  tho  doe inability  of 
placing  an  officer  in  charge  of  thin  activity*  On 
the  other  hand,  well  trained  no n^oomml ssi onod  offi¬ 
cers  should  be  able  to  perform  the  field  worn.  In 
the  majority  of  cases,  decisions  an  to  what  engineer 
w..rn  must  bo  undortai.cn,  as  wo  11  us  when  and  where , 
must  be  ;u"vdo  by  the  troop  commander  after  studying 
all  reconnaissance  reports  in  t.uo  light  of  the  tact l- 
e.al  re  iUii’e.aonta  of  the  brigade  an  a  wh  ile.  For  thin 
reason,  no  commissioned  of. floor  has  boon  designated 
an  roconnal BBane.e  officer*  The  staff  .sergeant  can 
nerve  the  tro  >p  comma ndor  as  an  agent  in  occur  bag 
the  moot  effective  coordination  between  the  recon¬ 
naissance  elements  wi thin  the  troop*  One  sergeant 
ha  a  been  designated  nr.  demolition  fore?  a??  to  anoint 


C '■ 


the  troop  commander  In  demolition  plans  as  well  as 
the  supply  of  the  necessary  motorials.  The  caiaou- 
f  1  ag e  f  o  r o i an  (  s  erg  ear;  t )  Vis  s  s  i ml  1  a r  re  s p  o n  s  1  b  ill  ty 
In  the  eamouf lage  field.  When  properly  trained,  this 
r: o h $ com;:;  i  s  b  1  o  n  ed  officer  becomes  a  valuable  assistant 

r 

not  only  for  the  engineers  Tjut  other  elements  as  well,  / 

* 

~  £  The  fact  that  the  mechanised  troop  has  no 
headquarters  and  service  troop  to  husband  it,  has 
necessitated  the  inclusion,  in  troop  headquarters,  of 
a  variety  of  specialists.  Their  designation  is  pat¬ 
terned  o/i  that  of  the  motorized  headquarters  and  ser¬ 
vice  troop, but  their  rank  and  ratings  have  been 

lowered  to  keep  then  in  line  with  trie  platoon  spec- 

« 

i allots.  The  number  and  duller  of  these  specialists 

can  be  readily  determined  from  Platen  II  and  XV,  A1- 

,-'h 

though  t.ho  number  of  non? commissioned  officers  and 

2 

specialist  a  assigned  to  troop  headquarters  is  materi¬ 
ally  larger  than  that  obtaining  in  the  motorized  troop , 
the  incroa.se  appears  not  only  desirable  but  necessary, 

’  1  O'  ; 

..,.,-34.  •  TRAlVilW.-- 'v 

"/  t  '-1 

,y  .  a".  '01  n  view  of  the  comparatively  small  number  of 

<y  5r  ~ 

r' 

men  av a-. liable  in  the  engineer  troop  and  the  multipli¬ 
city  yjf  the  duties  required  of  then,  it  in  apparent 
that  small  need  exists  for*  basic  privates --if  by  that 
tern  Is  meant  strong-backed  individuals  with  few,  if 
any ,  engineering  qualifications.  On  the  other  hand, 

■o  is  u  .crossing  need  for  exceptional?  y  skilled 


'tl. 


engineer  soldiers  with  broad  ira.tr 


( 1)  T/0,  Tabic  46?  W,  o  f  4 . 


fs  (~ 


It  1 B  parti 


cularly  important  that  a  large  number  of  soldiers 
bo  qualified  as  drivers,  capable  of  operating  any  of 
the  vehicles  in  the  troop  and  effecting  routing  main¬ 
tenance  and  adjustment;'; ,  For  thin  reason,  no  drivers 
have  been  included  in  the  list  of  specialists,  it  being 
assumed  that  on  each  vehicle  at  least  one  individual 


will  do  qualified  as  a  driver,  in  addition  to  hie  in¬ 
dicated  specialty,  and  will  be  detailed  by  name  to 
function  as  a  driver  in  addition  to  hie  o titer  duties. 


It  is  important,  also,  that  all  engineer  soldiers  be 
proficient  in  the  handling  of  explosives,  and  be  ade¬ 
quately  trained  in  the  operation  of  their  individual 
arms,  as  well  as  the  automatic  weapons  found  in  their 
unit.  These  qualifications,  together  with  a  gon oral 
ability  to  handle  engineer  tools,  must  bo  considered 
ha sic  qu ai if i o a  lions. 


,b.  It  1b  apparent  that  even  with  ado  quo.  t 


'U  £  \  ri  t  >  1 


mont  and.  appropriate  organization,  the  mechanized 
troop  cannot  function  effectively  unions  the  person¬ 
nel  is  thoroughly  trained,  individually  and  collective  y. 

vnth  mechanized  cavalry,  more  than  with  any  other  force, 

improvlRa- 

o rig  incur  tasgs  will  tale  the  form  of  intelligent  impro- 

<fy- 

u  Duo  to  the  lac h  of  data  bearing  on  engine or 


tiomu 

Jy, 

1  f 


■  functions  with  large  mechanized  units  of  the?  type  con¬ 
templated  in  this  discussion,  it  is  impossible  to  com¬ 
pile  a  comprehensive  manual  for  the  training  of  novly 
organized  units.  Training  must  be  based  upon  field 
experience  rather  than  theoretics  'l  study.  Peace  hi.  e 
organizations  should  include  a  r>nff iciest  number  of 
mecUanlssod  troops  to  supply  the  engineer  requirements 
of  such  mechanized  cavalry  units  an  are  expected  to 
oartioiouto  in  the  initial  phases  of  a  war, 


L 
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c.  In  it  00  ping  wi th  this  thought,  the  writer  in 
/  of  the  opinion  that  when  an  independent  mac hard zed 
cavalry  regiment  in  erected,  a  mechanized  engineer 
troop  ( .1  o d b  one  platoon)  ebon]  d  ho  organized.  The 
engineer  unit  ehoul a  be  garrisoned  in  a  locality  con 
venient  to  the  cavalry  regiment,  and  required  to  par 
t.icipate  frequently  in  actual  field  maneuver?.*,  with 
the  regiment.  Later,  if  the  mechanized  regiment  ie 
expanded  into  a  brigade,  the  engineer  troop  can  be 
brought  up  to  full  strength  rapidly,  with  reasonable 
assurance  that  the  engineer  contingent  will  bo  pre¬ 
pared  to  carry  on  Its  work,  in  a  satisfactory  manner. 
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SECTION  VI 


CONCLUSIONS 


^>5 


♦ 

GENERAL  .  -  * 


>  npwtv 

*  ' 


-■) 


4s  Ab  a  natural  consequence  of  the  lack  of  any 


{.  . 


data  bused  on  engineer  experience  gained  from  actual 
touts  involving  an  appropriately  equipped  engine or 
unit  operating  with  a  complete  mechanized  cavalry 
brigade,  such  conclusions  us  can  be  drawn  relating 
to  the  proper  organization  ana  equipment  of  an  en¬ 
gineer  unit  must  do  considered  a 8  statements  of 
opinion  rather  than  of  fact,  Tho  opinions  expressed 
in  the  conclusions  which  follow  represent  an  attempt 
to  combine  the  many  and  often  conflicting  ideas  of 
military  men  In  thin  country  and  abroad,  into  con¬ 
crete  form.  The  result  is  a  reasonable  basis  for 
actual  test,  to  be  modified  as  future  experience 

may  suggest, 

1  a  v  f  A 

1  V-  il  J  V.‘  '  '  ,< 

■■36,  -'ORaAlSIX ZATION.  ~  ' 

i 

si  An  engineer  troop  (mechanized) ,  organized  an 
shown  in  Plate  IV,  Is  a  reasonable  unit  to  bo  at¬ 
tached  to  or  to  cooperate  with  me o han't  zed  cavalry. 
This  unit  contains  a  troop  headquarters  and  two 
platoons  of  two  sections  each,  with  the  foil  owing 
total  strength : 

Officers,,  ....  4 
Enlisted  in  on  ,  .116  v 


Vehicles 


...  30 
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Plate  IV 


TABLE - W 

T  (Proposed) 

TROOP  mechanized,  corps  of  engineers 

^•^nuioni  , . . , ,  ,Troop( Mechanised) ,  Oorpe  of  Kn^inetre 
. Tr  (M«<u),  0  of  X, 


■anaai 


Flataen 


t 

l  § 


fill 

8  H  5 

$  s  rt  g 

jus 

*  &  £  k 


*  % 
i  i 


3  [captain  ’  "" — - - 

\  lieutenant. 
a>0or^  Ututmmnt 

^  lf0TAI'  ^OkUlSBlQKEt).  .  .  . 

5  SS!  . 

!  Sttrf  Mr8*ftnto,lnoiudtr«.  . 
S  0®ft,tPU0tlpn. 

9  Flfctoon  e«rg**nt . 

u  5(,^#<:i0!mia(W‘^®  tfergeant, 

<  I  ‘m^eante,  including 
U  foreman,  bridge  ^ 

1 3  Jordan,  oaeoufUae 
|  £^'***n,  commotion- .... 

15  foreman,  demolition 

16  Me#i  . . 

17  Heoonnaieeanoe..  .V.' . 

10  Supply.  .  . . 

17  Truotaa#ter  . 

so  Corooraln,  Including . 

Si  Clarit,  headquarter* . . 

22  Squad . 

4*3  ’  Tool . 

24  Privatea,  f ir«t  olaBt.wid 

privates,  Including . 

2$  Bugler  -  ........ . 

„:o  Carpenter#,  basic  #  .  .  .  .. 

Carpenter*,  bridge  * . 

26  Cttppon*  <rt  general  e . 

»9  Cook  . . . . 

30  Coo*  » . . .  •  ■ 

)1  Draftewn,  general  * . . 

32  Sleatrioian, general  # — 
.33  0urmere,  machine  ... 

34  Man,  deraoliUon . 

jq  Man,  deaolUion. . 

36  X»n,  demolition .  -- 

37  Mechanic,  auto  *. . . 

38  Meohanio,  general  *  . . .  - . 

39  Mechanic,  general.  . . 

40  Operator, alr*coapre#Bor*. 

41  Operator,  cm*  » 

42  Operator,  asiaeograyh  *•-■ 

43  Photographer, general  *  •  ■ 

44  Reconnaieeano’ . . 

* 5  Ri««  * . 

46  Baeio . . . - 


(4)  .... 
....  (I) 


uv ;:::: 

....  O) 


47  TOTAL  2KUSTKC...,.  . .  •  -  •  - 
46  MWRBJAT* . — 

49  q  Car*,  armored......  . 

50  Q  0ftr,5-pMwag*J.w4an 

51  0  c or 0 ,  f  - Klif?  trio 

53  q  TruokMiwp**** l 

54  J  Truck#, piokt-up  WJ.  H  Tofl 

«  0  Tniom.W  ! 

56  Q  Truck, repair,^  (2dt) . 

57  0  *30 

56  0 

59  0  Oun#, sub-aaohine,  ' 

60  0  Pi#tol# .  •  •  - ' 'oal  ,  30  * 


1(4) 

(V) 

,  (6)  .... 


(4)  .... 
...  (1) 


(1)  .... 

(?) 

54  4  |45 


mauMfl 


*  Include# t 

«9  privet##, fir#t 

OlfcSB 

5Y  privet##. 


Include# 1 

1  Command  cal* 

2  Reoonnal#*anoe  oar 


c Self-propelled 

d Inolud##i 

I  Truck,  kitohen 
1  Truck,  R  *  8 
I  Truck,  Gao  &  Oil 


w  Include# 1 
1  Truck,  tool 
1  Truck,  air- 
oomproiSBor* 


Include#: 

1  Truck,  Tool 
1  Truck,  demolition 
8  Truck#,  porta  til# 
bridge. 


9  8*  oh  vehicle  oarrlee: 

1  flub-MS.oal  ,45  1 

2  U  MO#, cal  ,30 

I  Hvjr  JW.oftl  ,50. 


Xaoh  v#hiol#  oerrloos 
I  i,t  W>,  cal  ,30 


l>  Armed  with  #•»!- 
automatic  rifle, 
oal  ,30. 


a  Mar  1*  isxiuteiUoned 
for  a#  occupational 
«4/'»peoiail<'  e» 


l«  44 

S  !) 


Total  12 


PLATE  V 


SUMMARY  OP  EQUIP;.: ENT 
ENGINE®  TROOP  (MECRAHIEED) 


Unit 

ORCS  A  NX  £  ATI  ORAL  KQ’>  /IP  RENT . 

Carpet  ntnr  equipment,  pi  a  too  n, 
engineer,  sot . 

Carp e  n t  or  and  w  1 10  oXw  r*l  5 ht 

equipment,  Quart orman ter  ,  . 

D om o liti o n  o q  1 1 i p ; :i n u t ,  p  1  a 1 0 o n , 
engineer,  act 

Drafting  and  duplicating 

equipment,  net  ,  ,  . 

Lib  r a ry ,  r  o f 0 r o  no  0 ,  0  o  m  p  a '  t  y ,  0  c s  t 

Photographic  equipment- , 

Company,  not  .  .  .  .  *  ,  .  . 

Pioneer  equipment ,  platoon, 
engineer,  net 

Pip  of  it  tine;  equi  vaunt,  sat  ,  .  . 

P o r t m b  1  o  lu*i d  go  ,  3 0 1  u  1 1),  t  ... 

Sign- painting  equipment,  net  .  . 

Sketching  equipment,  not  .  .  .  . 

Supplementary  equips* nit , 

mochaninod,  troop  ...... 

Tinsmith  equipment ,  not.  .  .  «  . 


*  *  ♦ 

*  4  * 


machinery; 

Air-coiiipronoor ,  with  attachment n  .  « 
Crane- ox cava tor ,  half- track  .  .  ,  .1 

Truom,  demolition,  half-track  ,  .  1 
True;.;1 ,  tool ,  hai  f-tr.--.ck,  v: '  th  hoi  stl 
Water  pump,  gasoline . .1.1 


VEHICLES’, 


Anno  rod -earn  .  . . . 

Car,  fj-panne ugrr ,  noci.vu,  .....  1 
Cam,  half-track,  parnonnol.  ,  .  - 

Crn no -excavator ,  half-track,  .  .  .  1 
Trucks, dump, 4x2  (2dt),  1  1/2-Ton.  ,  3 
Trucks,  pick-up  body,  1/2-T.on.  .  .  l 

Trucks ,  \ ia'1  f  -to  , .j ,-l  ,  n ■ , rgo  .  .  .  ,  4 

Truck, rop.nl  rq  4x2  (  20 1 ) ,  1  1/2  Tun  .  1 


Total 


Y/EArOrTn. 


Cunr 

; ...  eli in'"' 

,  M 

,.l  t, 

'  • 1  m  1  > , 

j;.ac)l  I 

1  . O 

P  *  " 

avy , 

Cum , 

r ubMune 

bilk 

,  on 

riot ,] 

>  1  «  •  * 

•  * 

♦  ♦ 

Kiri'si 

t,  ,  *■ 

n\:  t  > 

? ;  ■.  a  f  t 

n  #  * 
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37.  ’EQUIPMENT.--- 

j 

<■  Thu  essential  equipment  for  tlio  mcchaniz-ed. 
troop  i b  listed  in  Plate  V, 

V-  /  ■■  ’■ 

.1 

v  y  hi 

58  ;  ,  ASS  I GNIlENT  » 

a^"An  engineer  troop  ( mechanized)  should  form 
an  organic  part  of  the  cavalry  brigade  { mechanized ) , 
dD.  No  engineer  detachment  should  be  Included, 
organically,  in  the  cavalry  regiment  ( mechanized ) . 
Engineer  assistance  to  a  cavalry  regiment  temporar¬ 
ily  separated  from  iw  brigade  can  be  effected  from 
the  engineer  means  available  to  the  brigade,  in  ac¬ 


cordance  with  probable  requirements, 

^  A  mechanised  troop  (less  one  platoon)  is  an 


appropriate  engineer  unit  to  operate  w  i  tlx  an  indepen¬ 
dent  cavalry  regiment  not  brigaded. 
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"THE  R.E,  PROBLEM  OF  THE  TANK  BRIGADE"  ,  ~ 
by  Major  F,E,  Fowl®.  Royal  Engineers 
Journal  (Great  Britain),  Volume  XLI.L, 
June  1935,  pages  215  to  226. 

"FIELD  SERVICE  REGULATIONS,  UNITED  STATES 
ARMY,  1923".  Government  Printing  Of¬ 
fice,  Washington,  1924. 

"LECTURE  ON  F.S.R,  III;  OPERATIONS  BE¬ 
TWEEN  MECHANIZED  FORCES'1,-  by  Major 
General  J.F.C,  Fuller  (Great  Britain), 
Published  by  Sifton  Praed  &  Company, 
London,  193®, 

"ONE  HUNDRED  PROBLEMS  OF  MECHANIZATION" , « 
by  Colonel  (now  General)  J.F.C,  Fuller. 
Army  Quarterly  (Great  Britain),  Volume 
19#  October  1929*  January  1930# 

"G-2  REPORT  NUMBER  12,519%  dated  November 
22,  1932,  Germany  (MA).  Lieutenant 
Colonel  W,S#  Wueat,  Military  Attaches 
in  Berlin,  Germany, 

"GENERAL  ORDERS  NO  9%  War  Department, 
September  11,  1933. 

"MECHANIZATION  IN  THE  ARMY" , -  by  Briga- 
-dier  General  Edw  L,  King,  Assistant 
Chief  of  Staff  (G-3).  1931.  C  <x  GSS 
mimeograph. 

"MANUAL  FOR  COMMANDERS  OF  LARGER  UNITS", 
Volume  1  (Operations),  Government 
Printing  Office,  Washington,  1930. 

BOARD  OF  ENGINEER  EQUIPMENT;  Report  of 
Mechanized  Force  Board,  October  1 » 

1928;  Section  IV. 

"THE  MILITARY  ENGINEER",-  Bi-monthly 
periodical  published  by  the  Soolety 
of  American  Military  Engineers, 
Washington.  Issues  as  noted  in  spe¬ 
cific  references. 

REFERENCE  DATA,  1935.  With  changes  to  in¬ 
clude  February  8,  1936.  Publication  of 
the  Command  and  General  Staff  School, 
Fort  Leavenworth,  Kansas,  and  used  for 
instructional  purposes  at  that  school. 

"CAVALRY  MANEUVERS,  FORT  RILEY,  MAY,  1934". 
Publication  of  the  Cavalry  School,  Fort 
Riley,  Kansas, 

"SOME  ASPECTS  OF  MECHANIZATION",-  by  Colo¬ 
nel  H,  Row an- Robinson  (Great  Britain), 

Wm  Clowes  &  Sons,  London,  1928, 
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RUSI  JOURNAL  OP  THE  ROYAL  UNITED  SERVICE 

INSTITUTION  (Great  Britain).  Issues 
ae  noted  in  specific  references. 

STAMPS  f'THE  ENGINEER  UNIT  IN  A  MECHANIZED  FORCE", 

Report  of  Company  C,  1st  Engineers,  to 
the  Commanding  Officer  Experimental 
Mechanised  Force,  Fort  Le&nord  Wood, 
Maryland;  dated  October  It,  1928. 

TBA  TABLE  OF  BASIC  ALLOWANCES,  ENGINEERS. 

War  Department,  May  14,  1930. 

TEC  “THE  TACTICAL  EMPLOYMENT  OF  CAVALRY  (TEN¬ 

TATIVE).  Published  by  the  Command  and 
General  Staff  Sohool,  Fort  Leavenworth, 
Kansas,  and  used  ae  a  text  at  that  in¬ 
stitution,  Volume  XV  (1932);  Volume 
VIII  (1935). 

T/0  TABLES  OF  ORGANIZATION,  1932.  With  changes 

to  include  February  8,  1936,  Publica¬ 
tion  of  the  Command  and  General  Staff 
School,  Fort  Leavenworth,  Kansas,  and 
used  for  instructional  purposes  at  that 
school, 

TR  TRAINING  REGULATIONS,  War  Department, 

Washington,  Sections  as  noted  in  Spe¬ 
cific  references, 

TROWLAHD  "ENGINEERS  IN  CAVALRY  MAWtfTVPRR"  #  „  hy 

Captain  G,B,  Trow land,  C,E,  Cavalry 
School  Mailing  List,  Fort  Riley,  Kan¬ 
sas;  Volume  VI,  Number  £,  March  15* 

1932,  pages  79  to  80, 

T  &  T  “TACTICS  AND  TECHNIQUE  OF  ENGINEERS  (TEN- 

ENGRS  TATIVE)",  Published  by  the  Command 

and  General  Staff  School,  Fort  Leaven¬ 
worth,  Kansas,  1935*  and  used  as  a 
text  at  that  school. 


The  views  of  the  following  officers  liave  been 

obtained  in  connection  with  one  01  more  phases  of  the 

* 

assigned  subject,  and  due  consideration  has  been 
given  their  statements.  Although  no  attempt  has  been 
mad©  to  summarise  their  contributions,  the  author  is 
indebted  to  thorn  for  many  valuable  suggestions,  parti¬ 
cular  as  to  certain  practical  considerations  not  ob¬ 
tainable  in  written  sources; 
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Lieutenant  Colonel  Richard  U.  Nicholas,  Corps  of 
Engineers. 

Lieutenant  Colonel  Peter  C.  Bullard,  Corps  of 
Engineers* 

Major  Robert  W,  Crow,  Cavalry. 

Major  Allen  F,  Kingman,  Infantry. 

Major  Way land  B«  Augur ,  Cavalry, 

Major  Lewis  A.  Pick,  Corps  of  Engineers, 

Captain  Clarence  L.  Adcock,  Corps  of  Engineers. 
Captain  Walter  E,  Lorence,  Corps  of  Engineers. 
Captain  Samuel  D.  Sturgis,  Jr.3Corps  of  Engineers. 
Captain  Leslie  R,  Groves,  Corps  of  Engineers. 
Captain  Richard  Lee,  Corps  of  Engineers. 

Captain  Robert  G*  Lovett,  Corps  of  Engineers. 
Captain  Donald  G,  White,  Corps  of  Engineers. 


-  77  - 


